This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the apphcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (usero) 



WORLD INTELUCTUAL PROPERTY ORGANIZATION 
Intematlcmal Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

C07D 417/06, 413A)6, 417/14, A61K 
31/425, 31/42 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 96/26207 

29 August 1996 (29.<18.96» 



• (21) International Application Number: 



PCT/JP96/00403 



(22) International FUin|> Date: 



22 Fcbniary 1996 (22.02.96) 



(30) Priority Data: 

7/34963 
7^33639 1 



23 February 1995 (23.02.95) 
Z5 December 1995 (25.12.95) 



JP 
JP 



(71) Applicant {for all destgnaied States except US): NISSAN 

CmMICAL INDUSTRIES. LTD. [JP/JP); 7-1. ICanda- 
Nishiki-cho 3-chomc. Chiyoda-ku, Tokyo 101 (JP). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): OHARA. Yoshio (JP/JP); 
Nissan Chemical Industries, Ltd.. Centra! Research Insti- 
tutc. 722-1. Tsiiboi-cho. Funabashi-shi, Chiba 274 (JP). 
SUZUKI. Mikio (JP/JPl; Nissan Chemical Industncs, Ltd.. 
Ontral Research Insiiniic. 722-1. Tsuboi-cho. Funabashi- 
Shi. Chiba 274 (JP). OHDOI. Kcisukt [JP/JPl: Nissan 
Chemical Industries, Ltd.. Central Research Institute. 722-1, 
Tsuboi-cho. Funabashi-shi. Chiba 274 (JP). MIYACHI. 
Nobuhidc (JP/JP): Nissan Chemical Industries. Ltd.. Central 
Rr^earch Institute, 722-1. Tsuboi<ho. Funaba.'ihi.shi. 
Chiba 274 (JP). KATO. Katsuhiro [JP/JPl: Nissan Chcm 
,inl Industncs Lid.. Central Research Institute. 722-1, 
1 suboi-cho. Funabashi-sh.. Chiba 274 (JP). KOBAYASHI 



Tetsuya fJP/JPI: Nissan Chemical Industries. Ltd.. CcntrnI 
Research lastituic. 722-1. Tsuboi-cho. Funabashi-shj. 
Chiba 274 (JP). SHIKADA. Ken-ichi |JP/JP1; Nissan 
Chemical Industries. Ltd.. Scibuisukagaku Kenkyushn. 
1470, Oaza-shitaoka. Shiraoka-machi, Minamisaiuma-gun. 
Saitama 349-02 (JP). KITAHARA. Masaki (JP/JP): Nissan 
Chemical Industries, Ud.. Seibutsukagaku Kenkyusho. 
1470 Oaza-shiraoka. Shiraoka-machi, Minamisaitama-gun. 
Saiiania .U9-02 iJP). NAITO. Takeshi (JP/JP): Nissan 
Chemtcal Industries. Ltd.. Seibutsukagaku Kenkyusho. 
1470 Oazo-^hinioka. Shiraoka marhi. Minamisaitama-pun. 
Saitama 349 0: (JP). YOTSUMOlO, Takashi (jr/JP|; Nis 
san Chemical Industries. Ltd.. Scibuisukagaku Kenkyusho. 
1470 Oaza-shiiaoka. Shiraoka-machi. Minamisaiiam:»-gui». 

MIYAKOSHI. Chie |JP/JP) Nissan 
Ltd.. Scibuisukagaku Kenkyushn. 
Shiraoka-machi. Minamisaiiama-gun. 



Saitama 349-02 <JP). 
Chemical Industries. 
1470, Oaza-shiraoka. 
Saitama 349-02 (JP). 





v2 



(1) 



(74) Ai^ents: VAMAMOTO. Ryozo et al.: Torimoto Kogyo BuiUi i 
ing. 3S. Kanda-H:gashimatsushiiacho. Chiyoda-ku. Toky,i 
101 (JP). 



(81) I>csignatfd Stales: AU. CA. CN. CZ. Fl. HU. KR. LT. I A 
MX NO NZ. RO. RU. SI. SK. UA. US. European patrni 
(AT. BE. CH, DE- DK. ES. FR. GB. GR. IE, IT. LU. MC 
NL. PT. SB). 



Published 

With international search report 



(54) Title. TIIIAZOLIDINE AND OXAZOLIDINE INDOLES wmi H^TOCLYCEMIC ACTIVITY 
(57) Abstract 

An indole type thiazolidine compound of fon-nula (1) and 
iLs sah. whrrcm X' is S or O: X^ is S. O or NH: Y is CR^R^ (R* 
,s a hydropen atom or a C1-C7 alkyi group): R» is a subMituent 
:\x the 2- 4-, 6- or 7- posiuon of an indole ring and is a 
r,.C,n .ilkvi prnup. -W^-Vi-Z (Z is a Ci-Cio cyrloalkyi group, 
a C^-C,4 aroniat.c group, a C1-C12 heterocyclic aromatic group, 
a Ci-C<«^ heicrocycloaliphalic group, etc.. V is O. S. etc.. W is a 

•.torn, B C.-r, alkyl proup a C.-C, alkoxy group, an alkylsulfonyl group, an an^lsulfonyl group, or the l.ke. 



f EG13P^3 3935 



FOK THE PURPOSES OF INFORM ATiON ONLY 



P»«et of pamphlets publishing imematioiial 



AM Aimrau 
AT Aiauu 

BB Bartk^kK 
BE Bclfiua 
BF Buftma Fuo 
BC BulgAfu 
BJ Beam 
BR Bruil 
BY BcUnu 
CA C*iu4a 

CF Cencnl Afncta Republic 
CC Coa|o 

CI COir d lvouT 

CM C*jnrroon 

CS Ctechoklovaku 

C2 Ciech Republic 

DK Dcnmvt 

FE lUionu 

Fl FmUnd 

FR Francr 

CA Gabun 



GB 

G£ 

CN- 

CR 

HU 

IE 

IT 

JP 

KE 

KG 

KF 

KR 

KZ 

U 

LK 

LR 

LT 

LU 

LV 

MC 

MO 

MG 

ML 

MN 

MR 



Ciuaea 

Gfccce 

Huofvy 

UeUod 

luJy 

Japan 

ICeayi 

Kyrfytun 

t^ammiic taple's 
of Kofia 

Republic of Korea 
Kaiairhmn 
Lacchufutcin 
&rj LaoJu 
Liberia 



Latvu 
Monaro 

Republic o/ Moldova 

Madafaacar 

Mall 

Moofolu . 
Mauntama 



MW 

MX 

fit 

NL 

NO 

NZ 

PL 

FT 

RO 

Rt 

SO 

SE 

sc 

SI 
5K 
SN 
SZ 
TD 
TC 
TJ 
XT 
VA 

uc 

US 

uz 

VN 



Malawi 

Meaico 
Niter 

Nctherlaadt 

Norway 

New 7^«u«^ 

Polacad 

Portugal 

Romaaia 

Rusiiaa FedeniaoM 

Sudan 

Swokn 

Singapofr 

Slovenia 

Slovakia 

ScBOfa) 

Swaziland 



Togo 
Tajikiaiaa 

. Trinidad and Toh^io 
Uknioe 
Utui4a 

trailed Suces of Aamica 

Uzbekistan 

Viet Nam 



10 



T^r-CPRIPTION 

™:<aouoiNE ^ ox^oaotME .HOOUES WITH H>rPocLvc«ic «T:vm 

T.,r^«MTra.L FIELD 
T« pr«=nt invention relates to novel maol. type 
tniazoliaines .avin, a Hypoglycemic effect .na aldose- 
.eductase inhibitory activities, -hich are useful in 
„eaic.l ana veterinary fieias, particularly useful for 
p.eventin, or treating aiabetes .ellitus ana aiabetic 
complications. 

nivrKr.RQUND TF.CHNIQUE 
Heretofore, various sulfonylurea derivatives and 
.i,uanide derivatives have been widely used as oral 

for lowering blood sugar levels, 
hypoglycemic agents for loveri y 

r these agents had disadvantages of causing 
However, these ag ,,iaosis revelation, 

serious hypoglycemic coma ana lactxc 
and therefore every possible care must have been taKe 

practical use. .Xhem. P.arm. Bull ., voK 30 , P- 3563 

a962r'. "ed. Chem., vol. 32, p. ,198„". 

° , 3, p 318 , 1991)", "J. «ed. Chem., vol. 

Med. Chem. , vol. 34, p. 

33 p 1418 (1990)", Japanese unexamined patent 

• NO 64586/1980, and European Laid Open Patent 
Publication No. 64bBb/ J.5»o" r 

177353, NO. 283035, NO. 2B3036, NO. 
Publications No. 177J3Jr 

, d«o 332332 disclose various thiazoliainaxones 
7c 332331, and No. 33-i:JJ^ 

Which achieve a hypoglycemic effect, and these are 
particularly useful for treating Type H aiabetes ana are 
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noted as .gents for hardly causing such hypoglycemic 
symptoms as caused by the above-mentioned oral 
hypoglycemic agents. However, although these compounds 
have a function of -"epyvely lowering a blood sugar 
5 level, it .s not provedt^t these impounds have effects 
for reducing or preventing various chronic symptoms 
caused by diabetes, such as diabetic nephropathy, 
diabetic cataract, diabetic retinopathy, diabetic 
neuropathy and the like. 
10 Further, some of a series of indole derivatives 

having a thiazolidine ring or an oxa.olidine ring as a 
partial structure, are known. For example, there is 
reported in Bioorg. Hed. Chem. Lett., vol. 2(7). P705 

that a aeri,, of 3-( («-oxo-2-thioxo-s- 
thiazolidinylidenelmethyl, indole derivatives have 
cyclooxygenase and s-lipoxygenase inhibitory activities 
Arch. Pharm. ,„einheim,.. vol. 3„,,„, ' 
European Patent No. 3.36.3 disclose that a series of 2- 

(.^-oxo-2-thioxo-5-thia.olidinylidene,methyl,i„dole 
derivatives have anti-lnf lavatory and anti-allergy 
activities. Japanese Examined Patent Publication No 
S6175/158S and European Laid Open Patent Publication No. 

47109 disclose that a series of 3-<i« 

" or 3-( (N-carboxymethyl-4- 

oxo-2-thioxo-5-thiazolidinylidene)methyl, indole 
derivatives have aldose-reductase inhibitory activities 
Indian Drugs, vol. 22,10,. P519 a98S, and J. chem. Soc 
^ak.. vol. .,1,. P« ,1982, disclos ries of 3-,,.- 
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oxo-2-thioxo-5-thia2olidinylidene )inethyl ) indole 
derivatives have CNS activities. Japanese Unexamined 
patent Publication No. 96941/1980 discloses that a series 
of 3-( (4-oxo-2-th.oxo-5-thia2olid.nylidene)methyl)indole 

5 derivatives are useful as a photographic material of 

silver halide. Anal. Lett., vol. 17(A13), P1447 (1984) 
discloses that 3- ( ( 4-oxo-2-thibxo-5- 
tniazolidinylidene)methyl) indole is useful as a 
spectroscopic analytical reagent. J. Med. Chem. , vol 21 
(1). P82 (1977) discloses that a series of 3-(4-oxo-2- 
tnxoxo-5-thiazoiidinylmethyl) indole derivatives have 
anti-bacterial activities. J. Med. Chem. , vol. 10(5), 
Pb52 (1967) discloses that a series of 3-((4-oxo-2- 
th*%^**-»-th4««<»iidinyii<l.n.)m«thyl)indole derivatives 
have decarboxylase inhibitory activities. However, it is 
not known at all that these compounds have a hypoglycemic 
ef f ect . 

Belgian Laid Open Patent Publication No. 889758 
discloses that a compound having 2 , 4-dioxo-5-oxa2olidinyl 
directly bonded with an indole ring as a hypoglycemic 
effect on rats. However, these compounds are not 
actually synthesized, and their effects are not clear. 
Also. US Patent No. 4,738.972 and PCT Publication No. . 
8607066 disclose that a compound having 2,4-dioxo-5- 
thiazolidinyl directly bonded to the 5-position of an 
mdoline ring has a hypoglycemic effect on ob/ob mice. 
However, these compounds are not actually synthesized and 
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present invention are indole type thiazoiidines of the 



following formula (I) and their salts: 




R 



P 



R 



(I) 



NR^ 
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wherein X"^ is S or O; 

is S, O or NH; 
Y is CR^R^ (R^ is a hydrogen atom, a C^-C^ alkyl 
10 group or a C^-C^ cycloalkyl group, and R^ is a hydrogen 



forms a bond together with R^); 

R^ is a substituent at the 2-, 3-, 4-, 5-/ 6- or 7- 
position of an indole ring, examples of which include a 

15 C^-CjLQ alkyl group, a Cj-C^^q alkenyi group, a Cj-C^q 

alkynyl group, a C^-C^q alkoxy group, a Cj^C^^q alkenyloxy 
group, a C^-C^q alkylthio group, a C^-C^^ monoalkylamino 
group or a di-C>-C^Q alkylamino group (each of said C^-C^q 
alkyl, Cj-C^o alkenyi, Cj-C^q alkynyl, C^-C^^ alkoxy, Cj- 

20 C^Q alkenyloxy, C^-C^q alkylthio, C.^C^g monoalkylamino 

and di-w^-C^Q alkylamino groups may be substituted with a 
hydroxyl group or a C^-C^ alkyl group) , or 

-W^-V^-Z (Z is a Cj-C^o cycloalkyl group, a 
cycloalkenyl group, a C^-C^^ aromatic group, a C^-Cj^^ 

25 heterocyclic aromatic group (said heterocyclic aromatic 
group may contain at most 5 hetero atoms selected from 
the group consisting of an oxygen atom, a sulfur atom and 



atom, a C^^-C^ alkyl group or a C-^-C^ cycloalkyl group, or 



a nitrogen ato. a. constituents for the heterocyclic 
ring), or . C,-Ce heterocycloaliphatic group (said 
,,,erocycloaliphatic group n.ay contain at .ost 3 hetero 
atoms selected from the group consisting of an oxygen 
atom, a sulfur atom and a nitrogen atom as constituents 
for the heterocyclic ring) (each of said Cj-C^ 
cycloalkyl. C,-C, cycloalkenyl , C,-C„ aromatic, C,-C,, . 
heterocyclic aromatic and C,-C, heterocydoallphatxc 
groups may have at most 5 substituents selected from the 
group consisting of a hydrogen atom, a C.-C, alkyl group, 
a C,-C, cycloal.yl group, a C^-C, cycloalkenyl group 
(said alkyl. cycloalkyl and cycloalkenyl groups may be 
substituted with a hydro.yl group). . hydroxyl group, a 
C,-C, alkoxy group, a C,-C, alkylthio group. . h.l-," 
atom. a trif luoromethyl group, a nitro group, an amino 
,,oup. a methylammo group, a dinethylamino group, an 
acetamide group, a methanesulf onylamide group, a carboxyl 
group, a C,-C, alkoxycarbonyl group, a nitrile group, a 
carbamoyl group, a sulfamoyl group, a phenoxy group, a 
benzyloxy group, a tri-C,-C,-alkylsilyloxy group, a 
Phenyl, naphthyl. furanyl. thienyl. Imida.olyl. pyridy 
or ben.yl group .each of said phenyl, naphthyl, furanyl. 

H.^oivl pyridyl and benzyl groups may be 
thienyl, imidazolyl, pynay 

. -.h at most 5 substituents selected from the 
subseituted with at most 

, group consisting of a C,-C, allcyl group, a C3-C, 

r -c alkoxy group, a C,'C^ alkylthxo 
cycloalkyl group, a Cj-Cj alkoxy g 

group, a hydroxyl group, a halogen atom, a nltro group 
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ana a di.ethylaninc ,„up,, a 1-tetra.olyI group a 3- 

tetrazolyl group, a 5-tetrazoly2 group, a 

thiazolidindion-S-vl aroun an,? - 

y-t group and d thaa2olidindion-5-yl 

methyl group) , 

5 V is O, S, SO, SO, or NR8 /R« i« a k ^ 

2 (R is a hydrogen atom or a 

C1-C3 alkyl group) , 

w is a divalent c,-c. saturated or c,-c, unsaturated 
Hydrocarbon group which „ay be substituted „ith at ™ost 3 
Of hydroxyl, 0x0 and c,^c, alKyl groups, and 
10 each of k and f is 0 or 1), 

-V-W-Z ,v, « and 2 are as defined above). 
-W-V-w-z ,v, K and z are as defined above, and two 
Ws may be the same or different), or 

X' nay be a hydrogen atom when V is bonded at the 4- 
.5 5-, 6- or 7-position of an indole ring. 

each Of «^ ana ,3 i„,,p,„,^„,^ ^ ^^^^^^^^ ^^^^ ^ 
C,-C, alkyl group, a C3-C, cycloalkyl group (said r-C 
al^W ana C,-C, cycloalkyl groups may be substituted with 
a hydroxyl group), a C,-C, alkyloxy group, a ben.yloxy 
9roup, a Phenyl group, a naphthyl group, a ben.yl group, 
a pyridyl group, a pyrimidinyl group, a pyridazinyl 
9.0UP. a furanyl group, a thienyl group, a pyrrolyl 
9roup, a pyra.olyl group, an imidazolyl group, a pyranyl 
sroup, a quinolyl group, a benzoxazolyl group, a 
ben.othia.olyl group or a ben.imida.olyl group .each of 
".a Phenyl, naphthyl, benzyl, pyridyl. pyrimiainyl. 
pyridazinyi, furanyl, thienyl, pyrrolyl. pyrazolyl. 



wo 96/26207 PCT/JP96/00403 

" 8 - 

imidazolyl, pyranyl, guinolyl r benzoxazolyl , 
benzothiazolyl and benziraidazolyl groups may be 
substituted with at most 5 substituents selected from the 
group consisting of a hydroxyl group, a C^-C^ alkyl 
5 group, a C^-C^ alkoxy group and a halogen atom) , a 
hydroxyl group or halogen atom; 

is a hydrogen atom or a C^-C^ alkyl group, or 
forms a bond together with R''; 

R^ is a hydrogen atom or a carboxymethyl group; and 

10 R" is a substituent at the 1-positon of an indole 

ring, examples of which include a hydrogen atom, a C^-Cj 
alkyl group, a C3-C7 cycloalkyl group, a Cj|^-C^ 
alkoxymethyl group, an aryloxymethyl group, a C^-C^ 
alkylaminomethyl group, a substituted acetamidemethyl 

15 group, a substituted thiomethyl group, a carboxyl group, 
a C^-C^ acyl group, an arylcarbonyl group, a C^-C^ 
alkoxycarbonyl group, an aryloxycar bonyl group, a Ci-C^ 
alkylaminocarbonyl group, an arylaminocarbonyl group, a 
C^-C^ alkoxy group, a C^-C^ alkoxyalkyloxy group, a 

20 tr ialkylsilyl group, a trialkylarylsilyl group, an 
alkylsulf onyl group or an arylsulfonyl group. 

The substituents of the compound of the formula (I) 
of the present invention will be explained with reference 
to typical examples, but it should be understood that the 

25 scope of the present invention is by no means limited by 
these examples. 

Each substituent in the formula (I) will be 



10 



wo 96/26207 

PCT/JP96/004(IJ 

- 9 - 

specifically described hereinafter. 
In the definition of R^: 

R' is a substituent at the 2-, 3-, 4-, 5-, 6- or 7- 
posit.on. preferably at the 2- or 5-position of an indole 
5 ring. 

The C,-c,, alkyl group includes, for example, methyl, 
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t- 
butyl, 1-pentyl, 2-pentyl, 3-pentyl, i-pentyl, neo- 
Pentyl, t-pentyl, 1-hexyl, 2-hexyI, 3-hexyl, 1-methyl-l- 
ethyl-n-pentyl, 1 , 1 , 2-trimethyl-n-propyl , 1,2,2- 
trimethyl-n-propyl, 3 , 3-dimethyl-n-butyl , 1-heptyl, 2- 
heptyl, l-ethyl-l,2-dimethyl-n-propyl, l-ethyl-2,2. 
dimethyl-n-propyl, l-octyl, 3-octyl , 4-methyl-3-n-heptyl , 

tr.methyl-i-n.pentyi, 1-nonyl, 2-nonvl 2 « ^ 

y > nonyl, 2, 6-dimethyl-4-n- 
Heptyl. 3-ethyl-2,2-di»ethyl-3-„-pentyl 3 s 5 e 

J / H aecyi, 3 , 7-dj.methyl-l-n- 
-yl. ana 3.,-ai„ethyl-3-n-o«yl. Preferred is a c -c 
ai^yl ,roup wnich includes, for example, n-butyl. " 
-tyl. ^ 

Pe«yl. neo-pentyl, t-pentyl. 1-he.yl. .-hexyl. 3-...,,. 

1-methyl-i-ethyl-n-pentyl 1 i 9 ^ • . 

pencyi, 1 r 1 , 2-tramethyl-n-propyl , 

i.2..-tri„ethyl-n-propyl. 3.3-di.ethyl-n-b„tyl. 1-heptyl. 
-Heptyl. a-ethyl-l.,.di„.,,,,.„.^,„^^^_ 1-ethyl-,,.- 
.S i.ethyl-n-propyl, 1-octyl. 3-octyl. .-.ethyl-3-n-heptyl. 
6-.ethyl-.-„.,,,,,,. ^-P-Pyl-l-n-heptyl. 2.4..- 
trl„ethyl-l.„.pentyl. l-„onyl. 2-„o„yl, 2 . .-dl„ethyl-4-„- 
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heptyl, 3-ethyl-2,2-diniethyl-3-n-pentyl, 3 , 5, S-trimethy^- 
l-n-hexyl, i-decyl, 2-decyl, 4-decyl, 3 , 7-diinethyl-l-n- 
octyl and 3 , 7-dimethyl-3-n-octyl • Each group may be 
substituted by a hydroxyl group or a C^-C, alky] group. 

The Cn-C,r, alkenyl group includes, for example, 
ethenyl, 1-propenyl, 2-propenyl, 1-methylvinyl, 1- 
butenyl, 2-butenyl, 3-butenyl, l-methyl-l-propenyl , 1- 
methyl-2-propenyl, 2-methyl-2-propenyl , l-ethyl-2-vinyl , 
1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1,2- 
0 dimethyl-l-propenyl, 1 , 2-dimethyl-2-propenyl , 1-ethyl-l- 
propenyl, l-ethyl-2-propenyl , 1-methyl-l-butenyl , 1- 
methyl-2-butenyl, 2-methyl-l-butenyl , 1-i-propylvinyl . 
2,4-pentadienyl, 1-hexenyl , 2-hexenyl , 3-hexenyl, 4- 
hexenyl, 5-hexenyl, 2,4-l,e.c«d4^ny4 ♦ 3*H««tHH-^ 1 
5 1-heptenyl, 1-octenyl, 1-nonenyl and 1-decenyl. 

preferred is a C.^C,, alkenyl group which includes, for 
example, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 
1,2-dimethyl-l-propenyl, 1 , 2-dimethyl-2-propenyl , 1- 
ethyl-l-propenyl, l-ethyl-2-propenyl , l-methyl-l-butenyl , 
,0 l-methyl-2-butenyl, 2-methyl-l-butenyl, 1-i-propylvinyl, 
2,4-pentadienyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4- 
hexenyl, 5-hexenyl , 2 , 4-he.adienyl , 1-methyl-l-pentenyl , 
1-heptenyl, 1-octenyl, 1-nonenyl and 1-decenyl • Each 
group may be substituted by a hydroxyl group or a C,-C, 

25 alkyl group. 

The C^-Cjo alkynyl group includes, for example, 
ethynyl,l-propynyl, 2-propynyl, 1-butynyl, 2-butynyl , 3- 
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butynyl, l-pentynyl, 2-pentynyl, a-pentynyl, 4-pentynyl, 

1- hexynyl, 2-hexynyl, a-hexynyl, 4-hexynyl, 5-hexynyl, 1- 
heptynyl, 1-octynyl, 1-nonynyl, and 1-decynyl . Preferred 
is a C5-C,o alkynyl group which includes, for example, 1- 

5 pentynyl, 2-pentynyl, 3-pentynyl, 4-penty„yl, i-hexynyl, 

2- hexynyl, 3-hexynyl, 4-hexy„yl , 5-hexynyl, 1-heptynyl, 
1-octynyl, 1-nonynyl and 1-decynyl . Each group may be' 
substituted by a hydroxyl group or a C,-C, alkyl group. 

■^^^ C,-Cio alkoxy group includes, for example, 
10 methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i- 
butoxy, s-butoxy, t-butoxy, pentyloxy, hexyloxy, 
heptyloxy, octyloxy, nonyloxy and decyloxy. Preferred is 
a C.-C^o alkoxy group which includes, for example, n- 
butoxy, i-butoxy, s-butoxy, t-butoxy, pentyloxy, 
15 hexyloxy, heptyloxy, octyloxy, nonyloxy and decyloxy. 
Each group may be substituted by a hydroxyl group or a 
C^-C^ alkyl group. 

C^-Cjo alkenyloxy group includes, for example, 
etbenyloxy, I-px openyloxy , 2-propenyloxy , 1-butenyloxy , 

0 2-butenyloxy, 3-butenyloxy , 1-pentenyloxy , 2-pentenyloxy , 
3-pentenyloxy, 4-pentenyloxy , 2 , 4-pentadienyloxy , 1- 
bexenyloxy, 2-hexenyloxy , 3-hexenyloxy , 4-hexenyloxy , 5- 
hexenyloxy, 2 , 4-hexadienyloxy , 1-heptenyloxy , l- 
octenyloxy, 1-nonenyloxy and 1-decenyloxy . Preferred is 

' a C5-c,o alkenyloxy which includes, for example, 1- 

pentenyloxy, 2-pentenyloxy , 3-pentenyloxy, 4-pentenyloxy, 
2,4-pentadienyloxy, 1-hexenyloxy , 2-hexenyloxy, 3- 



hexenyloxy, 4-hexenyloxy , 5-hexenyloxy , 2,4- 
hexadienyloxy , 1-heptenyloxy , 1-octenyloxy , 1-nonenyloxy 
and 1-decenyloxy . Each group may be substituted by a 
hydroxyl group or a Cj-C, alkyl group. 

The Cj-C^o alkylthio group includes, for example, 
methylthio, ethylthio, n-propylthio, i-propylthio, n- 
butylthio, i-butylthio, s-butylthio, t-butylthio, 
pentylthio, hexylthio, heptylthio, octylthio, nonylthio 
and decylthio. Preferred is a Cj-C^o alkylthio which 
includes, for example, pentylthio, hexylthio, heptylthio, 
octylthio, nonylthio and decylthio. Each group may be 
substituted by a hydroxyl group or a C^-C, alkyl group. 

The C^-Cio monoalkylamino group Includes, for 
example, methylamino, ethylaroino, n-propylamino, i- 
propylamino, n-butylamino, i-butylamino, s-butylamino, t- 
butylamino, pentylamino, hexylaraino, heptylamino, 
octylamino, nonylamino and decylamino. Preferred is a 
C5-C10 monoalkylamino group which includes, for example, 
pentylamino, hexylamino, heptylamino, octylamino, 
nonylamino and decylamino. Each group may be substituted 
by a hydroxyl group or a Ci-C, alkyl group. 

The di-Cj-Cio alkylamino group includes, for example, 
dimethylamino, diethylamino , di-n-propylamino, di-i- 
propylamino, d-n-hexylamino, N-methyl-N-n-pentylamino, N- 
methyl-N-n-hexylamino, N-methyl-N-n-heptylamino, N- 
methyl-N-n-octylamino., N-methyl-N-n-nonylamino, and N- 
roethyl-N-n-decylamino. Preferred are, for example, N- 
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5 al.yi,,„„p. ^ ' "^"-''W 9roup or a c.-c, 

In the definition of Z: 

C3-c„ cycioalkyi sroup incaudes for 
cvcxopropyi. i-.ethyi-oyoioptopyi ,1 
-™etHyi-oyo.o.e,yi. oyoio^.y. y / 
" cycioheptyl. oycioocty, oyl 

-cycio,....i,.epty., .icycio,3.,.,,,.,,,,. 

preferred i. a c -c , ^-damantyl. 

for exa.ol ^>"=^-"yl 9roup „hich include.. 

^ e,a„pae. cyciohexyX. bicycio, , j,,^,^, 
b-ycao,3....,,.,,,,, bicycio,.....,octya , , 
and J-adaraantyl EaoK 1-adamantyl 
sub.r-. 9roup.ay have at „ost 5 

substituents (the substituen^. 

"y-o^en ato.. a c -c ai:7 ^ ' 

P' Cj-c, cycioalkenyl group (said alkvl 

" :: ^ ......... ;.T "' 

1 «-7 aj.Kyithj.0 grouD t* k=i-. 

y^oup, a halogen atom, a 

t-fluoronethyl group, a nitro group an . • 
-ethylan.ino group a di ° ^ 

^-up, a ' ^--hylamino group, an aceta^ide 

C,-c — ^ — n g.oup, a 

C3 alkoxycarbonyl groun ^ ^ P' a 

-°"P. a suifa^oy/,! ^ "^-"-^ 

oup, a phenoxy group, a benzyloxy 



wo 96/2620'! 

- 14 - 



10 



group, a tr i-C^-C^-alkylsilyloxy group, a phenyl, 
naphthyl, furanyl, thienyl, imidazolyl, pyridyl or benzyl 
group (each of said phenyl, naphthyl, furanyl, thienyl, 
imidazolyl, pyridyl and benzyl groups may be substituted 
with at most 5 substituents selected from the group 
consisting of a Cj-C, alkyl group, a C3-C7 cycloalkyl 
group, a C^-C^ alkoxy group, a Cj-Cj alkylthio group, a 
hydroxyl group, a halogen atom, a nitro group and a 
dimethylamino group), a 1-tetrazolyl group, a 3- 
tetrazolyl group, a 5-tetrazolyl group, a 
thiazolidindion-5-yl group or a thiazolidindion-5-yl 

methyl group) . 

The C3-C7 cycloalkenyl group includes, for example, 
cyclohexenyl (said cyclohexenyl includes 1-cyclohexenyl , 
2-cyclohexenyl, and 3-cyclohexenyl ) , cyclopentadienyl , 2- 
bicyclo{2.2.1 Iheptenyl, and 2,5- 

bicyclo(2.2.1)heptadienyl. Each group may have at most 5 
substituents (said substituents may, for example, be a 
hydrogen atom, a C^-C, alkyl group, a C3-C7 cycloalkyl 

20 group, a C3-C7 cycloalkenyl group (said alkyl, cycloalkyl 
and cycloalkenyl groups may be substituted with a 
hydroxyl group), a hydroxyl group, a C^-C^ alkoxy group, 
a Cj^-C^ alkylthio group, a halogen atom, a 
trifluoromethyl group, a nitro group, an amino group, a 

25 methylamino group, a dimethylamino group, an acetamide 

group, a methanesulf onylamide group, a carboxyl group, a 
C1-C3 alkoxycarbonyl group, a nitrile group, a carbamoyl 
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.roup, . 3ul«anoyI ,.oup. a p.enox, ,.oup, . 
.roup, a tri-c,-c,-al.yXsii,iox, c,.oup, a phenyl, 
naph..yl. ,..a„y,. ..^enyl, i.i.a30lyX. py.,,,, 
.-up .each .aia phenyl, naph.hyl, ,u.a„yl, .h.enyl, 
S ...cazolyl. py.,.y, 3nd ien.yl ,.oups „ay he suhstUuee. 
a. .OS. 5 suhsutuents selected f.or. the ,.oup ' 
consist.n, o. a C,-c, auyl , 

-oup, a C,-C3 al.o.y . ^^^^^^^^^ ^ ^ 

hydroxyl group, a halogen atom a ni^ 

yen atom, a nitro group and a 

10 d..ethyla™i„o group,, a 1-tetrazolyl group, a 3- 
tetrazolyl g.oup, a 5-tetra.olyl group, a 

t^ia.ol..ind.o„-s-yl group or a thia.on.in.io„-S-yl 
methyl group) . 

aromatic group Includes, for example, 
S POenyl. naphthyl ,sa.a naphthyl Includes .-naphthyl. and 
-nap^..y.,. indenyl ,sald indenyl includes l-l„denyl, 
enyl. 3-.„de„yl. .-m.enyl. 3-l„denyl, ..„.enyl. and 
--enyl,, ,3,,, ^^^^^^^^ ^ 

indanyl, 4^i„danyl. and 5-indanyl, and „ 

'"y^), and fluorenyl (said 
fluorenyl includes l-fluorenvl 7 f, 

, "orenyl, 2-£luorenyl, 3-fluorenyl, 

-fluorenyl, and 9-f luorenyl , . Preferred Is a c -c 
aromatic group „hich includes, for example, phenyl," 
napnthyl .said naphthyl includes .-naphthyl. and 
naphthyl,. and fluorenyl .said fluorenyl includes 1- 
f-orenyl. .-fluorenyl. 3-fluorenyl. .-fluorenyl. and 

—tuents 

su.st.tuents may. for example, .e a hydrogen atom. 
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a Cj-C, alkyl group, a C3-C7 cycloalkyl group, a C3-C7 
cycloalkenyl group (said alkyl, cycloalkyl and 
cycloalkenyl groups may be substituted with a hydroxyl 
group), a hydroxyl group, a Cj-C^ alkoxy group, a C^-c, 
5 alkylthio group, a halogen atom, a trifluoromethyl group, 
a nitro group, an amino group, a methylamino group, a 
dimethylamino group, an acetamide group, a 
methanesulf onylamide group, a carboxyl group, a C^-Cj 
alkoxycarbonyl group, a nitrile group, a carbamoyl group, 
10 a sulfamoyl group, a phenoxy group, a benzyloxy group, a 
*^'^^"^l~<^7~aikylsilyloxy group, a phenyl, naphthyl, 
furanyl, thienyl, iraidazolyl, pyridyl or benzyl group 
(each of said phenyl, naphthyl, furanyl, thienyl, 
imidazolyl, pyridyl and benzyl groups may be substituted 
15 with at most 5 substituents selected from the group 
consisting of a Cj-C, alkyl group, a C3-C7 cycloalkyl 
group, a C^-Cj alkoxy group, a Cy-C^ alkylthio group, a 
hydroxyl group, a halogen atom, a nitro group and a 
dimethylamino group), a 1-tetrazolyl group, a 3- 
20 tetrazolyl group, a 5-tetrazolyl group, a 

thiazolidindion-5-yl group or a thiazolidindion-5-yl 
methyl group). 

The C^-C^2 heterocyclic aromatic group is a 
heterocyclic group having a 5-1 :> membered monocyclic or 
25 condensed ring containing at most 5 hetero-atoms in the 
ring, selected from the group consisting of an oxygen 
atom, a sulfur atom and a nitrogen atom. Examples of the 
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heterocyclic aromatic group include furyl .said furyl 
includes 2-£uryl, and 3-,„ryl,. thienyl (said thienyl 
includes 2-thienyl. and 3-thi.nyl , , pyrrolyl (said 
Pyrrolyl includes 1-pyrrolyl. 2-pyrrolyl, and 3- 
5 pyrrolyl, . oxazolyl (said oxa.olyl includes 2-oxa.olyl, 
.-oxa.olyl. .nd 5-oxazolyl,. thia.oiyl (said thia^olyl 
includes 2-thia.olyl. 4-thia.olyl, and 5-thia.olyl , , 
.soxa.olyl ,said isoxa.olyl includes 3-isoxazolyl, 4- 
isoxazolyl. and 5-isoxazolyl , , isotniazolyl (said 
10 isothiazolyl includes 3-iscthiazolyl, 4-isothiazolyl . and 
5-isothiazolyl,. furazanyl (said furazanyl includes 3- 
furazanyl,, pyrazolyl (said pyrazolyl includes 1- 
pyrazolyl, 3-pyrazoly:, and 4-pyrazolyl, . oxopyrazolyl 
(said oxopyrazolyl includes 3-oxopyrazol-l-yl, 3- 
.5 oxopyrazol-2-yl, 3-oxopyrazol-3-yl . 3-oxopyrazol-.-yl , 
and 4-oxopyrazol-3-yl,. i.idazolyl (said imidazolyl 
-eludes l-i„idazolyl, 2-i.iaazolyl. and 4-i™id.zolyl , 
oxoi.idazolyl (said oxoi.idazolyl includes 2-oxoi.idazol- 

1-yl, and 2-oxoiinida2ol-4-vl ) t-T-4a*^i i . 

" yj-), triazolyi (said triazolyl 

3 includes 1 , 2 , 3-triazol-I-vl i ■? ^ ^ ■ 

yj-f -'■'2,3-tria2ol-2-yl, 1,2,3- 

tria2ol-4-yi, l,2,4-tria2ol-l-vl 1 y a ^ - 

^ yi, 1.2,4-tria2ol-3-yl, and 

i.2,4-tria2ol-4-yl,, triazolonyl (said tria2olonyl 
-eludes I,2,4(2H,4H,-tria2ol-3-on-2.yl, 1 , 2, 4-( 2H,4H)- 
tr.a2ol-3-on-4-yl , 1, 2, 4 ( 2H, 4H,-tria2ol-3-on-5-yl 
^.2,4(lH,2H)-t.iazol-3-on-l-yi, 1 , 2 , 4 ( IH, 2H, -tria2ol-3- 
on-2-yl. and 1 , 2 , 4 ( IH, 2H).tria2ol-3.on-5-yl ) , tetrazolyl 
(sa.d tet.azolyl includes l-tet.azolyl Z 2-tet.a2olyl , and 
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3-tetrazolyl), py.anyl (said pyranyl includes 2-pyra„yl. 
3.pyranyl, and 4-pyranyl), pyridyl (said pyridyl includes 
..pyridyl, 3-pyridyl, and 4-pyridyl). pyridonyl (said 
pvridonyl includes 2-pyridon.l-yl , 2.pyr idon-3-yl . 2- 
py.idon-.-yl, 2-pyriaon-5-yl, 2-pyr idon-6-yl , ^-pyridon- 

4-pyrxdon-2.yl, and 4.pyridon-3-yl) , pyridazinyl 
(.aid pyridazinyl includes 3-pyridazinyl , and 4- 

^«,^nvi (said pyridazinonyl includes 
pyridazinyl), pyridazinonyl (saio py 

1 Tf 9«>-r.vridazinon-4-ylf 3(2H)- 
3(2H)-pyridazinon-2-yl. 3{2H) pyriaa 

pyridazinon-5-yl, 3 ( 2H)-pyridazinon-6-yl , 4(1H)- 

pyridazinon-l-yl, 4 (lH)-pyridazinon-3-yl . 4(1H)- 

t „i and 4 (lH)-pyridazinon-6-yl) r 
pyridazinon-5-yl f ana tK^n) yj 

py.i.idinyl (said pyri.idinyl ^^^^^'^^ ^l;^ " 

pyr.«ad.nyl, ^ ^,,,,i,on-l-yl, 2(1H)- 

pyrimidinonyl includes (2(lH)-py. 

A vl 2(lH)-pyriinidinon-5-yl, 2{1H) 

pyrimidinon-4-yl, 2(1H) py 

A v3 4(3H)-pyrimidinon-2-yl, 4(3H) 

pyrimidinon-e-yl, 41JHJ py 

, , 4,3H)-pyrimidinon-5-yl, 4(3H) 

pyrimidinon-3-yl. 4(3H) py 

. . vl 4(lH)-pyrimidinbn-l-yl» 4(1H) 
py.i.idinon-e y , ^ 3nd 4(1H)- 

py.i.idinon.2 y . . )^^P.^^^ ^^^^^ ^^^^^^^^^ 

pyrimidinon-6-yA) ' I'jr »;„_r»_vl. 2(1H)- 

• -1 «i 2(lH)-pyrazin-3 yj-. 
p,....nvl. .,XH,-PV»..n-l y.. ^ P ^^^^^ 

p,.a...-s-yi. ana ...B.-py— ^u. 

1 7 i-triazin-4-ylr tt-^ 
triazinyl includes 1,2,3 tria .,2 4- 

. . 3-vl l,2,4-trxazin-5-yl, and 1.2,4 
■1 1 0 4-tr iazi.n-3-yi , a,-" 
;5 yl, 1,2, 'J ^^trazinyl includes 

.^n-6-vl), tetrazinyl (said tetraziny 
" , od 1 2 4,5-tetrazin-3-yl). 

l,2,3,4-tetrazin-5-yl, and 1,2.4,5 
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indolyl (said indolyl includes 1-indolyl. 3- 
-dolyl. ,-i„.„i3,i, 3.,„,,,^,_ 7-i„dolyl,, 
Quinoiyl .said c,ui„oayl includes .-guinolyl. 3-,ui„oiyi, 
-,uinolyl, 5-,ui„olyl. 6-<,ui„olyl. 7-,ui„clyl, and B- 
5 quinolyl,, quinolonyl (said quinolonyl includes 2- 
,uinolon-l-yl, 2-,uinolon-3-yl, 2-guinolon-4-yl . 2- 
,uinolon-5-yl, 2-quinclon-6-yl, 2-,uinolon-7-yl 2- 
Quinolon-e-yl, .-quinolon-l-yl . .-guinolon-2-yl 4- 
,uinolon-3-yl, 4-,„i„oion-5-yl , 4-,ui„olon-6-yl . 4- 
10 ,u.„olon-,-yi. and 4-,uinolon-s-yl , , benzofuranyl .said 
oenzofu.anyl includes 2-benzof uranyl , 3-ben.of uranyl 4- 
ben.ofuranyl, 5-ben.o£uranyl. 6-be„xofuranyl, and 7-' 
^enzofuranyl,. benzotMenyl .said ben.othienyl includes 
2-ben.othienyl, 3-benzothienyl, 4-benzothienyl, 5- 
5 benzothienyl. 6-benzotbienyl, and 7-benzothienyl, , 

-o,uinolyl .said isoquinolyl includes l-iso,uinolyl , 3- 
iso,u.nolyl. 4-iso,„in„lyl, S-iso<,uinolyl . 6-iso,uinolyl . 
7-isc,uinolyl, and B-iso,ui„olyi , . iso,uinolonyl .said 
.so,u.nolo„yl includes l-iso,uinclon-2-yl. l-iso,uinolo„- 

^ ^ y^' i-isoguinolon-5-yl, 1- 

iso,uinclon-6-yl. l-iso,ui„olo„-7-yl . l-iso,uinolon-8-yl 
3-.so,uinolo„-2-yl. 3-iso,uinolon-4-yl , 3-iso,uinolon-5- ' 
yl. 3-isoguinolon-£-yl, 3-isp,uinc,lon-7-yl, and 3- 
isoquinolo„-e-yl,, benzoxazolyl .said benzoxazolyl 
includes 2-benzoxazolyl. 4-be„zcxazolyl , 5-benzoxazolyl 
6-ben.oxazolyl. and 7-benzoxazolyl, , b.nzothiazolyl .said 
ben.othiazolyl includes 2-benzothiazolyl , 4- 



. „,vl 6-benzothl.=^olyl . and 
incluaes a-benzopyraz=lyl. ^.,„„p,.a.olyl . 6- 

:r;-:ir.yi:.y.. '>e--"»- 

benzopyrazolyl. ^.b^nzimiaazolyl . 2" 

,„,a .enzi-ni^azolyl ^-^^ ,..enxi-.iaazolyl> ■ 

benzxmiaazolyx. ^^^„,3,olyl Incluaes 1- 

benzotriazolyl (sa.a benzo ^.^enzotriazolyU . 

»nvl 4-ben2opyranyl. 5 
3-benzopy.anyl. e-benzopyranyl) » 

.enzopyrany.. ^-^^""^'"^^-^ ,„,,.aes X-ina.Uz.ny.. - 
,„aoUziny. .saia ^^^^^,,,,„,,, s-inaoUz.ny., 

.naoUzinyl. 3-inacXiz.nyX. 
^3 ,-i„aolizinyl. ana 8 . ,.^,,,„,x . ana B-pur .nyl 1 . 

p..na.az.ny. o.op«U.aXaz..y. 
S-pb.balaz.nyl. ,..,ophtnalazin-.-yX • 

,„ia oxcpb.baXaz.nyl .3.,.,. 
20 oxopbtbaxaz.n-. y > ana 1- 

„..pb.ba.az.n- -y . ^ ^^^^^^^^^ ....a napb.byna.ny. 
o«pbtbalazin-e-y )- ,.„p«bynainyl , ana ^- 

incluae. .-napbtbyr.a.nyl, ^„,„„„Unyl incXuae 

„apbtby.iainyl,. e-.uXnoxaXinyX > . 

" --^"°"^^r.:r:rzoXX:yX .cxuaes .-..nazoX.nyX 
:rrzrny:. ^-..^^zox^yx. e..xnaz.x.yx, . 
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qui„a«li„yl, and 8-gui„„iai„,i , . cinnolinyi (said 
c.nnolinyl includes 3-cinnolinyl , .-cinnolinyl, 5- 
cinnolinyl, 6-cinnoUnyl , 7-cinnoU„yl, and 8- 
cinnolinyl,, tenzodioxclyl .said ben.odioxolyi includes 
S l,3-benzodioxol-4-yl, and 1, 3-ben.odioxol-5-yl , , 
benzod.oxanyl Isaid benzodioxanyl includes I.J 
benzodioxan-2-yi, 1 , .-benzodioxa„-5-yl , and 1,4- 
benzodioxan-6-yl,, oxonaphthalenyl ,said oxonapbthalenyl 
includes l..-oxo„apbtnalen-.-yi. 1 , .-oxonaphthalen-5-yl 
10 and l,4-oxonaphthalen-6-yl,, 2,3-dihydrobenzofuranyl 
(sa.d 2,3-dibydrobenzofuranyl includes 2, 3-dihydro-4- 
benzofuranyl. 2 , 3-dinydro-5-benzo£u.anyl, 2 . 3-dihydro-6- 
benzofuranyl , and 2 , 3-dinydro-7-benzof uranyl , . 
^.nzotnia.iny, ,.aid benzothi.zinyl includes 1.4- 
5 benzothiazin-2-yl. 1 , 4-benzothiazi„-3.yi , 1,4- 
benzothiazin-4-yl, 1 , <.-benzothiazi„-5-yi , 1 4- 
benzotbiaz.„-6-yl, 1.4-benzothiazin-7-yl. and 1,4- 
benzocniazin-e-yl,, p.e.idinyl ,said p.e.idinyl includes 
-Pteridinyl. 4-pteridinyl , 6-pteridinyl . and 7- 
Pterid.nyl,. Pyrazolo(l,5-a)pyri„idi„yi (said 
Pyrazolo(l,s-a)pyri„idinyl includes pyrazolotl 5- 
a )pyr.™idin-2-yi , Pyrazclol 1, s-a )py.i„iain-3-ya 
Py-oloU.S-a,py.i.id.„-,.y,, 

" ■ ^"^P^""i°'^.5-aJpyri™idin-7-yl,. pyrazolo, S. 1- 
ci.l.2.4,»iazinyl (said Py-zolo, S , l-c,, 1 . 2, 4 , „iazi„yl 
includes PyrazoloI5.1-cH1.2,4)triazin-3-yl 
Pyrazolo,5.1-c,,l,.,4Hriazi„-4-yl, py.azolo, 5 . i- 
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e-yl,, thia.olcC3.2-b)triazolyl .said thiazolol 3. 2- 
.Itriazclyl incluaes thiaxolo, 3 . tria.ol-2-yl . 
..ia.oXc,3..-b>t.ia.ol-S-yl. ana t.iazoXoU . .-Hr .axol- 
e-yl,, ben.opyranoU.3-b)Py"ayX (saia ben.opyra„o,2.3- 
blpyriayx incluaes b=nzopyranoU.3-b)pyriain-2-yl, 
benzopyranol 2 . 3-b,pyriain-3-yl . ben.opyranol 2.3- 
blpyriain-4-yl, benzopyr.nol2.3-b)pyriain-5-yl. 
benxopyra„oi2,3-blpyriain-6-yl. benzopyra„ot2.3- 
blpyriain-7-yl, benz=pyranc(2.3-blpyriain-8-yl. ana 
benxopyrano,2.3-b)pyriain-9-yl). 5„-benzopyr,nol 2 ,3- 
„py.iaonyl (saia SH-ba„zopyrano, 2 . 3-b,pyriaonyl incluaes 

„«t-j i-blovridin-5-on-2-yl » 5H- 
5H-benzopyranol2,3 Djpytio ,„„r, 3- 

.:i^n-s-on-3-yl» 5H-benzopyrano[2,3 
ben2opyranol2,3-b]pyrxdin-5 on 3 y . 

. on-4-yl, 5H-benzopyranol2,3-blpyrxdxn-5-on 
b)pyridin-5-on 4 yi, = 

»„«r2 3-blpyridin-5-on-7-yl» 5H 
vl, 5H-benzopyranol2,3 Djpyr 

._py.a„oU.3-b,py..ain-.-on-e.yi,. »n.beny^ -^^^^^^^ 

.antneny. incluaes 1-xan.nenyi. ' ^ ^ 

,.„n.benyx. ana ,-xan.benyi, , pbe„oxa.n..nyl ,saia 
. P^eno.a...nyi inciuaes i pbeno.a..W^^^^^^ 
phenoxathilnyl. 3-phenoxathxinyl , 

„.ba.ciyi ,saia ca.bazoiy; incluaes 1-ca.ba.olyl . 
ca.bazolyl. 3-ca.bazoly.>..-carbazolyl. ana 9- 
carbazolyl,. ac.iainyl ,s.ia acriainyl 
„ aciainyl. 2-ac.iainyl , 3-acnainyl . ,-a«iainy ana , 
ac.iainyl,,P-azinyl.saiapbenazinyl incluaes 1 

pnenazinyl. 2-pnenaxinyl , 3-phenazinyl, ana 4- 
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Phenazinyl,, phenothiazinyl Isaid phenothiazinyi includes 
l-phenothiazinyl, 2-phenothiazi„yl, 3-phenothiazi„yi , 4- 
phe„ot«iazinyl, and 10-phenothiazinyl , , pheno.azinyl 
(said phenoxazinyl includes 1-phenoxazinyl , 2- 
5 Phenoxazinyl, 3-phenoxazinyl, .-phenoxazinyl , and 10- 
Phenoxazinyl), and thianthrenyl (said thianthrenyl 
includes 1-tnianthrenyl, 2-thianthre„,l. 3-thianthre„yX. 
-.-thianthrenyl, 6-thianthrenyl , 7-thianthrenyl , 8- 
thianthrenyl, and 9-thianthrenyl , . Preferred examples of 
10 the C,-c,, heterocyclic aromatic group include furyl 

isaid furyl includes 2-furyl. and 3-furyl,, thienyl ,said 
th.enyl includes 2-thienyl, and 3-thienyl,, pyrrolyl 
(said pyrrolyl includes 1-pyrrolyl, 2-pyrrolyl, and 3- 
pyrrolyl,, oxazolyl (said oxazolyl includes 2-oxazolyl 
IS .-oxazolyl. and S-oxazolyl,. thiazolyl (said thiazolyl ' 
includes 2-thiazoly:, .-thiazolyl, and 5-thiazolyl , , 
.soxazolyl isaid isoxazolyl includes 3-isoxazolyl , 4- 
xsoxazclyl, and 5-isoxazolyl , , asothiazolyl (said 
isoth.azolyl includes 3-isothiazolyl , 4-isothiazolyl , and 
0 5-.sothiazolyl,, imidazolyl (said imidazolyl includes 1- 
.nidazolyl, 2-imidazolyl, and .-i.idazolyl , , pyridyl 
(sa.d pyradyl includes 2-pyridyl, 3-pyridyl, and 4- 
Pyridyl), pyridazinyl (said pyridazinyl includes 3- 
pyridazinyl, and 4-pyridazinyl , , pyridazinonyl (said 
pyridazinonyl includes 3(2H)-pyridazinon-2-yl, 3(2H)- 
Pyridaz.non-4-yl, 3 , 2H,-pyr idazino„-5-yl , and 3(2H,- 
pyridaz.non-e-yl,. pyrimidinyl (said pyrimidinyl includes ' 
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2-pyrimidinyl, 4-pyr imidinyl , and 5-pyriniidinyl) . 
pyrazinyl (said pyrazinyl includes 2-pyrazinyl ) , indolyl 
(said indolyl includes 1-indolyl. 2-indolyl, 3-indolyl, 
4-indolyl, 5-indolyl, 6-indolyl, and 7-indolyl), quinolyl 
(said quinolyl includes 2-quinolyl, 3-quinolyl, 4- 
quinolyl, 5-quinolyl, 6-quinolyl, 7-quinolyl, and 8- 
quinolyl), benzoxazolyl (said benzoxazolyl includes 2- 
benzoxazolyl, 4-benzoxazolyl , 5-benzoxazolyl , 6- 
benzoxazolyl, and 7-benzoxazolyl ) , benzothiazolyl (said 
benzothiazolyl includes 2-benzothiazolyl , 4- 
benzothiazolyl, 5-benzothiazolyl , 6-benzothiazolyl , and 
7-benzothiazolyl) , benzimidazolyl (said benzimidazolyl 
includes l-benzimidazolyl, 2-benzimid^zolyl , 4- 
benzimidazolyl, and 5-benzimidazolyl) , phthalazinyl (said 
phthalazinyl includes 1-phthalazinyl , 5-phthalazinyl , and 
6-phthalazinyl), quinoxalinyl (said quinoxalinyl includes 
2-quinoxalinyl, 5-quinoxalinyl , and 6-quinoxalinyl ) , 
benzodioxolyl (said benzodioxolyl includes 1.3- 
benzodioxol-4-yl, and 1 , 3-benzodioxol-5-yl ) , 
benzothiazinyl (said benzothiazinyl includes 1,4- 
benzothiazin-2-ylr 1 . 4-benzothiazin-3-yl , 1,4- 
benzothiazin-4-yl, 1 , 4-benzothiazin-5-yl , 1,4- 
benzothiazin-6-yl. 1 , 4-benzothiazin-7-yl , and 1,4- 
benzothiazin-8-yl), pyrazolot 1 , 5-a Jpyrimidinyl (said 
pyrazololl,5-a]pyrimidinyl includes pyrazolol 1 , 5- 
a Ipyr imidin-2-yl , py razolol 1 , 5-a )pyr imidin-3-yl , 
pyrazolol 1 , 5-a ]pyr imidin-5-yl , pyrazolot 1 , 5-a Ipyr imidin- 
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S-yl. and PyrazoloU,S-a,p,.i„iai„-,.,i,, py.a.oio,5a- 
ciU.2,.,„ia.inva .said PV-olo, 5 ..-c, U,,, , „,i,,,„^, 
incrludes azolof 5 , 1-c) (i , 2 , -1 i triazi„-3-ya 

S c„. . .H.ia.i„-,-,,. P.ra.o.o,sa-c,U..,.H.ia.i„- 
e-yl). th.a.olo,3,2-b)triazolyl .said thiazoloI3 2- 
bltriazolyl includes thia«lo, 3, 2-bUriazol-2-yi ' 
thiazoioU..-.U.ia.oa-s-ya, and t.ia.o.o, 3 
6-yl), and benzopyrano(2,3-bjpyridyl .said 
10 be„zopyranc,^.3-b,py.idya includes t,enzopyra„o,2,3- 
Npyridin-2-yl, benzopyrano,2,3-b,pyridi„-3-yi 
b-.opy.ano,,. 3-b,py.idin-.-ya , ben.opyrano, 2, 3- 
b Jpyridin-5-yi , ben.opyrano, 2. 3-b,py.idi„.6-ya , 
benzopy.ano,2,3-b,py.idin-,-yi, ben,opyrano,2,3- 
5 b,py.idin-8-yi, ana benzopyrano, 2 , 3,b,py.idi„.s.yi , 
E«h group „ay have at »ost 5 substituents .said 
subs.ituen.s „ay, exa.pie, be a byd.o^en ate, a c,- 

C, ^llcyl group, a C,-c, cycloalkya group, a c,-c 
cycloal.enyl group ,said al.ya, cycloal.yl and ' 
. cycloalKenyl groups nay be substituted „itb a hydroxya 
.-up,, a bydro^yl group, a C.-c, aX.oxy group, a C,-C 
3l.yltbio group, a halogen ato.. a tri„uoro„etby. grJup, 

a nitro group, an amino qrouo a m^i-y. ^ 

group, a methylammo group, a 

dinethyiamino group, an acetanide group, a 
-etnanesul^onyaanide group, a carboxy. group, . .-c 
--xycarbonyl group, a nitri.e group, a carbanoyX group, 
a sul.anoy. group, a pbenoxy group, a benzyloxy group, a 
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tri-C^-C^-alkylsilyloxy group, a phenyl, naphthyl, 
furanyl, thienyl, imidazolyl, pyridyl or benzyl group 
(each of said phenyl, naphthyl, furanyl, thienyl, 
imidazolyl, pyridyl and benzyl groups may be substituted 
with at most 5 substituents selected from the group 
consisting of a C^-C, alkyl group, a C3-C7 cycloalkyl 
group, a C^-Cj alkoxy group, a C^-C^ alkylthio group, a 
hydroxyl group, a halogen atom, a .nitro group and a 
dimethylamino group), a 1-tetrazolyl group, a 3- 
tetrazolyl group, a 5-tetrazolyl group, a 
thiazolidindion-5-yl group or a thiazolidindion-5-yl 
methyl group) . 

The Cj-Cg heterocycloaliphatic group !• • 
heterocyclic group having a 3-8 membered monocyclic or 
condensed dicyclic ring containing at most 3 hetero-atoms 
in the ring, selected from the group consisting of an 
oxygen atom, a sulfur atom and a nitrogen atom. Examples 
of the heterocycloaliphatic group include piperidyl (said 
piperidyl includes 1-piperidyl, 2-piperidyl, 3-piperidyl, 
and 4-piperidyl) , pyrrolidinyl (said pyrrolidinyl 
includes 1-pyr rolidinyl , 2-pyr rolidinyl , and 3- 
pyrrolidinyl ) , imidazolidinyl (said imidazolidinyl 
includes 1-imidazolidinyl . 2-imidazo) idinyl , and 4- 
imidazolidinyl) , pyrazolidinyl (said pyrazolidinyl 
includes 1-py razolidinyl , 3-pyr azolidinyl , and 4- 
pyrazolidinyi) , morpholinyl (said morpholinyl includes 2- 
morpholinyl, 3-morpholinyl , and 4-morpholinyl ) , and 
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tetrahydrof uranyl ,said tetrahydrofuranyl includes 2- 
t«rahydrof uranyl, and 3-tetrahydrof uranyl , . Each group 

have at most 5 substituents (said substituents „ay, 
for example, be a hydrogen atom, a C,-C, alkyl group, a 
5 C,-c, cycloal.yl group, a c^-c, cycloalkenyl group (said 
alkyl, cycloalkyl and cyoloalkenyl groups nay be 
substituted Wth a hydroxy! group,, a hydroxyl group, a 
C,-C, alkoxy group, a C,-c, alkylthio group, a halogen 
atom, a trif luoromethyl group, a nrtro group, an amino 
10 group, a methylamino group, a dimethylamino group, an 

acetamid. group, a methanesulf onylamide group, a carboxyl 
9roup, a C.-c, alkoxycarbonyl group, a nitrile group, a 
carbamoyl group, a sulfamoyl group, a phenoxy group, a 

--.yloxy ,.o„p, , trl-C,-C,-alkylsilyloxy group, a 
15 Phenyl, r.aphthyl, .uranyl, thienyl, imida.olyl, p,.i,,, 
or ben.yl g.oup (each o. said phenyl, naphthyl, furanyl, 
th.enyl, imidazolyl, pyridyl and benzyl groups may be 
substituted „.th at „ost S subst.tuents selected .rom the 

group consisting of a C,-C alkvi 

° *-7 ai.kyi group, a C3-C., 

20 cycloalkyl group, a C.-c, alkoxy group, a c.-c, alkylthio 
9-oup, a hydroxyl group, a halogen atom, a nitro group 
and a dimethylam.no group,, a 1-tetra.olyl group, a 3- 
tetrazolyl group, a 5-tetrazolyl group, a 

th.azolidind.on-5-yl group or a thiazolidindion-5-yl 
25 methyl group) . 

In the definitions of R«, pb : 

The c,-c, alkyl group includes, for example, methyl. 
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ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t- 
butyl, n-pentyl, n-hexyl, and n-heptyl. Preferred are 
methyl, ethyl and n-propyl. Each group may be 
substituted with a hydroxyl group. 

The C3-C7 cycloalkyl group includes, for example, 
cyclopropyl, cyclobutyl, cyclopentyl , cyclohexyi , 
cycloheptyl, bicyclo( 2 . 2 . 1 Jheptyl , and 
bicyclol 3.1.1)heptyl. Preferred are cyclopropyl and 
cyclohexyl. Each group may be substituted by a hydroxyl 
group . 

The C3-C7 cycloalkenyl group includes, for example, 
1-cyclohexenyl, 2-cyclohexenyl , 3-cyclohexenyl , 
cyclopentadienyl, 2-bicyclof 2 . 2 . 1 Jheptenyl and 2,5- 
bicyclol2.2.1)heptadienyl. Each group may be substituted 
by a hydroxyl group. 

The C^-Cj alkoxy group includes, for example, 
methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy. i- 
butoxy, s-butoxy, t-butoxy, pentyloxy, hexyloxy and 
heptyloxy. 

The Cj-C, alkylthio group includes, for example, 
methylthio. ethylthio, n-propylthio, i-propylthio, n- 
butylthio, i-butylthio. s-buthylthio. t-butylthio, 
pentylthio, hexylthio and heptylthio. 

The tri-Cj-C7-alkylsilyloxy group includes, tor 
example, tr imethylsilyloxy , tr lethylsilyloxy , 
triisopropylsilyloxy, diethylisopropylsilyloxy . 
dimethylisopropylsilyloxy, di-t-buty Imethylsilyloxy , 
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-opropyidin-ethylsilylcxy, t-butyldi„ethyIsilyloxy 
thexyldi,„ethylsilylo.y or the ai.e. preferably t- ' 
butyidimethylsuyloxy or the like. 

The r.aphthy. .roup inoludes al .-„aphthy. ,roup. a 
S naphthy. ,roup. .he furany. ,.o.p , J' 

rr:;" ; ^-""-^'^ - — ^ .^=up i„c..de. 

-th.eny. ,roup and a 3-thiehyI ,roup. The inida.olya 
. JP .hc..de= a .-,..da.o.y. ,.oup. a .-...da.o.y. ,roup 
hd a .-.„,da.oXy. ,roup. The pyridy. ,roup includes a 
.0 .-pyridyl ,roup and a 3-pyr.ay. ,roup ,„d a .-py.,ayl 
9.0UP. .ach ,roup. be substituted with at .ost s 
substituents selected fro. the .roup c,nsisti„. of a c - 
C, ai.ya ..oup. a C3-C, .ycioalky, ,,oup, a C,-C3 aXkoxi 
,roup. . c,-=, a,.,,,,,, . ^^^^^ 

15 fluorine atom, a chlorine atom , k ■ 

and a d_hyia„i„o 

-h at most S .ubst.tuents selected fro. the .roup 
cons.st.n. of a c,-c, alKyl ,,oup, , c -c . , 
20 group, a C -c al.„ ' ' -=ycloalkyl 

"y.iroxyl ,-oup a fl ' """"^ '""P" ' 

9-oup, a fluor.ne ato., a chlorine atom, a 

« P^opoxycarbonyl. "-P"P-y"rbonyl and i- 

The ^alo,en ato. includes a fluorine atom, a chlorine 
-.o^lne ato„ and an iodine atom. .referred aTa 
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fluorine atom, a chlorine atom and a bromine atom. 

V is O, S, SO, SO2 or Nr8 (R« is a hydrogen atom or 
C^-Cj alkyl (Which may, for example, be methyl, ethyl, n- 
propyl or i-propyl, preferably methyl )) . It is 
5 preferably S, SO, SO^ 01 NR^. 

W is a divalent C^-Ce saturated or C^-C^ unsaturated 
hydrocarbon group which may be substituted with at most 
3, preferably at most 2, of hydroxyl, 0x0 and C^-C, alkyl 
groups . 

The Cj-C, alkyl group includes, for example, methyl, 
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t- 
butyl, n-pentyl, n-hexyl and n-heptyl . Preferred may. 
for example, be methyl. 
W is preferably 
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where.n m is from 1 to 5, and each of R«^ and R*^ is a 
hydrogen atom, a methyl group or a hydroxyl group, or 
and R'^ together form an 0x0 group, or adjacent ' s 
together form a double bond, or adjacent R«^ ' s and R- s 
together form a tr.ple bond (provided that R- and R« on 
the first carbon atom adjacent to N are not hydroxyl 
groups and provided that R«^ and R^ on the first carbon 
atom adjacent to O are not hydroxyl groups or do not 
together form an 0x0 group). 

R^ may be -W,-V,-Z, -V-W-Z or -W-V-W-Z in addition to 
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the one mentioned above. 

~^k"^^"2 ^^y' ^or example, be -W-Z, -V-Z or -W-V-Z. 

Preferable examples of -W- in the above -W-Z are 
illustrated below. 
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Also. p«,e.able ex.„pies of -v- above -v-z 

include S, SO and SOj. 

Also, p.efe.a.Xe examples of -w-V- .„ a.ove 
-W-V-z include -co-KrB- , ^^^^ ^ ^ 

5 alkyl group (e.g. methyl/ ethyl n-n,^. . ' 

ecnyi, n-propyl or i-propyl 
preferably methyl) ) . ' 

Also. p.eferaMe examples o£ -v-„- i„ 

^ W-z include -o-zph \ /_ ■ 

(CH2)„-(n IS from 1 to 5). 

Also, preferable examples of -„-v-„- 

10 -w-v-w-z include -,CH,) -NR»-cn , ■ . 

2)„ NR CO- (n IS from 1 to 5, R« is 
a hydrogen atom or a c,-c 

' ^3 alkyl group (e.g. methyl, 

-thyl, n-propyl or i-propyl, preferably methyl,, 

5 ethyl, n-proDvl i -r,^„ , 

P pyl, r propyl. n-b„tyl. i-butyl. s-butyl t- 

':'"y.. n-pentyl, n-bexyl or n-hentvl , 
etnvl r. f^Ptyl, preferably methyl, 

' • "-"y-. ^-tyl, s-b„tyl or 

c-outyl, and said c -r , 

w^th at most two hydroxyl groups, preferabT 

^ oy.oal.yl group . 1^ ay Z ^ 

- cyclopropyl, cyclobutyl. oyclopentyl, oyolohex 
cycloheptyl, bicycloU.2.1,heptyl or 
^-yclon.l.llheptyl. preferably cyclopropyl or 
cyclohexyl. and said c,-c, cycloal.yi group may be 
substituted wi^k ^ 

w.th at most 2 hydroxyl group, preferably one 
hyaroxyl group), a C -C 

^ ' 9roup (Which niay, for 

example, fe methoxy, ethoxy n-proooxv 

y n propoxy, i-propoxy, n- 
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butoxy, i-butoxy, s-butoxy, t-butoxy. pentyloxy, hexyloxy 
or heptyloxy, preferably methoxy. ethoxy, n-propoxy. i- 
propoxy, n-butoxy, i-butoxy, =-butcxy or t.butoxy), a 
benzyloxy group, a phenyl group, a naphthyl group (which 
5 may be an .-naphthyl group, or a p-naphthyl group), a 

ben.yl group, a pyridyl group (which may, for example, be 
a 2-pyridyl group, a 3-pyridyl group or a 4-pyridyl 
group, preferably a 2-pyridyl group), a pyrimidinyl group 
(Which may, for example, be a 2-pyrin.ldinyl group, a 4- 
10 pyrimidinyl group or a 5-pyrimidinyl group) . a 

pyridaiinyl group (which may, for example, be a 3- 
pyridazinyl group or a 4-pyridazihyl group,, a furanyl 
group (Which may, for example, be a 2-£ur.nyl group ot . 
3-furanyl group,, . thi.nyi gro-P -which 
1, example, be a 2-thienyl group or a 3-thienyl group,, a 
py.rolyl group (Which may, for example, be a 1-pyrrolyl 
group, a 2-pyrrolyl group or a 3-pyrrolyl group,, a 
py.azolyl group (which may, for example, be a 1-pyrazolyl 
group, a 3-pyrazolyl group or a 4-pyrazolyl group,, an 
,0 imidazolyl group (which may, for example, be a 1- 

imiaa.olyl group, a 2-imidazolyl group o. a 4-imidazolyl 
group,, a pyranyl group (which may, for example, be 2- 
pyranyl, 3-Py-yl or 4-pyranyl, preferably 2-pyranyl,, a 
.umolyl ,roup (which may, for example, be 2-,uinolyl, - 
3, .uinolyl, 4-<,uinolyl, S-,uinolyl. e-,uinolyl, 7-,uinolyl 
or s-gu.nolyl, preferably 2-<,uinolyl , , a benzoxazolyl 
,.oup (Which may. for example, be a 2-benzoxalyl group, a 
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benzoxazolyl group or a 7-k«„, 

up or a 7-ben2oxazolyl group, preferably 

a 2-ben.oxa.oIyI group,, a ben.otbiazolyl group (wMc. 
-y, for example, be a 2-benzothia.olyl group, a 
5 ben.o..ia.oIyI group, a 5-ben.otb.a3oIyI group, a 
ben.ot.ia.olyi group or a 7-ben.otbia.olyI group, 

preferably a 2-ben2othia2olyl oroun. « 

oAyi group), or a benzimidazolyl 
groop (Which may, for example, be a l-b.n." 

f-^^i oe a 1-benzimidazolyl 
group, a 2-ben2in,idazolyl grouo a d k • 

■ 9roup, a 4-ben2imida2olyi group 

10 o. a 5-ben2.m.da2olyl group, preferably a 2- 
benzimidazolyl group). 

When or r3 ic a 

r ^ IS a phenyl, naphthyl, benzyl, pyridyl 

pyrimidinyl, pyridazinyl, furanvl ^hio , 

y > turanyi, thienyl, pyrrolyl, 
pyra*olyi, imidazolvl , 
, . ' Py""^^' guinolyl, benzoxazolyl, 

S enzo^h^azoly. or benzimidazolyl group, .he subst.ue .s 
such a Phenyl, naphthyl, benzyl, py.,,,,, 

pyrimidinyl, pyridazinyl, furanvl ^K• , 

y , ruranyl, thienyl, pyrrolyl, 

...aa.oxw. p..a„,,. 

ZT' t- 

butyl, .-butyl, s-butyl or t-butyl. 

'•he C,-c, al.o^y g,,„p includes, for example, 
-o«y, et.oxy. n-propoxy, l.p„p„,,, ^_ 
-=xy, .-bu..,.,. ^^^^^^^^^^ 



me 
b 
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may 
n 
n 



^ ™»v for example, be methoxy, 
heptyloxy. Preferred may, for e p 

nnoxv i-propoxy, n-butoxy. i-b«toxy, s- 
ethoxy, n-propoxy , i pr h j 

butoxy oc t-butoxy. 

^om mav for example, be a fluorine 
The halogen atom may, toi 

Chlorine atom, a bromine atom or an iodine atom, 
atom, a chlorine ^ ^^^^ ^ ^^^.^^ 

preferably, a fluorine atom, a cm 

... a b.aro,en atom or a C,-C, al... ,^oup .«..c^ 
3, for example, be methyl, etb.1. n-prop.l. i-propy- 

Ityl. i-butyl, s-b„tyl, t-b„tyl, n-pentyl, n-he.y or 
.heptyL P^eferably methyl, or ; ^ - 

or forms a bond together with R • 
group, or torms. a 

preferably, it is a byaro,en atom, or form, a 

toaether with R • 

,3 ,3 a hyaro,en atom or a carboxymethyl ,roup, 

P—"' ^ r:\he 1-position Of aninaole 

is a substituent at the i H 

r r alkvl group (such 
^ a hvarogen atom, a 0,-0, alKyi s 
ring, and is a by g 

as methyl, ethyl, n-propy , P P 

s-butyl, t-butyl, n-pentyl. n e ^^^^^^^^ ^^^^^ 

^ r alkvl group) , a i-j M J 
preferably a Cj-C, aikyi s , , 

, .roovl cyclobutyl , cyclopentyl and 
,such as cyclopropyl, cy , , 3 c -C. alkoxymethyl 

cyclohexyl, preferably cyclopropyl ,, a C. C. 
. oroup (such as HOH: methoxymethyl , MEM: 2- 
' „thvl ethoxymethyl. n-propoxymethyl . 1 

„ethoxyethcxymethyl. V ,3obutyloxymethyl . 

propoxymethyl # n uxi^ j 
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BUM: t-butoxy.ethyl, POH, pivaloyloxynethyl and SEM- 
tr.™ethyX.ilyaethoxy„ethyl, preferably a C,-C, al.oxy 
™ethyl ,roup,, an aryicxynethyl ,roup .such as aOM- 
benzyloxynetnyl. P„B„, P-^ethoxyben.yloxy^etbya and p- 
S AO„: p-a„isy:oxy.etnyI. preferably a ben.yloxynethyl 
9roup), a c,-c. alkylami„o,„etbyl group (such as 
ai™etHyla.i„o.etbyl,, a substituted aceta^lde^etnyl group 
I such as Acm: acetamide-ethyl and Tacm- 

tr..ethylaceta.ide.ethyl,, a substituted thion,ethyl group 
:0 Uuch as „ethylthio.ethyl. phenylthio.ethyl and 

Btn,: ben.ylthio.ethyl,. a carboxyl group, a c,-c, acyl 
sroup isuch as for„,yl, acetyl, fluoroacetyl, 

oacetyl, trifluoroacetyl, chloroacetyl , 

aichloroacetyl, trichloroacetvl nr„„i„ , 
• , Propionyl, Pv: pivaloyl 

. -910.V1,, an arylcarbonyl group ,such as benzoyl, 

-^en.oylfor^yl. ben.oylpropionyl and phenylpropionyl , . a 
CrC, al.oxycarbonyl group (such as .ethoxycarbonyl 
ethoxycarbonyl, n-propoxycarbonyl , i-propoxycarbonyl. n- 
butoxycarbonyl. i-butoxycarbonyl . BOC. t-butoxycarbonyl 
AOC= t-amyloxycarbonyl. VOC= vlnyloxycarbonyl , AOC 
aliyloxycarbonyl. Teoc: - trl^ethylsilyl .ethoxycarbonyl 
anc Troc: 2. 2 . .-trichloroethoxycarbonyl . preferably 
-thoxycarbonyl,. an aryloxycarbonyl group (such as z- 
"en.yloxycarbonyl, P-nitroben.yloxycarbonyl and „oz: pJ 
-tnoxybenzyloxycarbonyl,, a c,-c. al.yla^inocarbonyl 
9roup (such as ™ethylcarba„oyl , Ec= ethylcarba.oyl and n- 
P-Pyxcarba^yl,. an aryla^lnocarbonyl group (such as 
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phenylcarbamoyl), a C^-C^ alkoxy group (such as methoxy, 
ethoxy, n-propoxy, i-propoxy, n-butoxy. i-butoxy, s- 
butoxy, t-butoxy, n-pentoxy, n-hexyloxy and n-heptyloxy, 
preferably a Cj-Cj alkoxy group), a Cj-C, alkoxyalkyloxy 
group (such as MOMO: methoxymethy loxy , MEMO: 
methoxyethyloxymethyloxy and BOMO: benzy loxymethyloxy ) , a 
trialkylsilyl group (such as TMS: trimethylsilyl , TES: 
triethylsilyl, TIPS: triisopropylsilyl , DEIPS: 
diethylisopropylsilyl, DMIPS: dimethylisopropylsilyl , 
DTBMS: ci-t-butylmethylsilyl , IPDMS: 

isopropyldimethylsilyl, TBDMS: t-butyldimethylsilyl and 
TDS: thexyldimethylsilyl , preferably t- 

butyldimethylsilyl), a tr ialkylarylsilyl group (such as 
DPMS: diphenylmethylsilyl, TBDPS : t-butyldiphenylsilyl , 
TBMPS: t-butyldimethoxyphenylsilyl and TPS: 
triphenylsilyl) , an alkylsulf onyl group (such as Ms: 
methane sulf onyl and ethane sulfonyl), and an aryl 
sulf onyl group (such as benzene sulfonyl, Ts : p-toluene 
sulfonyl. p-chlorobenzene sulfonyl, MBS: p-methoxybenzene 
sulfonyl, m-nitrobenzene sulfonyl, iMds : 2 , 6-dimethoxy-4- 
methylbenzene sulfonyl, Mds : 2 , 6-diinethyl-4- 
methoxybenzene sulfonyl, Mtb: 2 , 4 , 6-trimethoxybenzene 
sulfonyl, Mte: 2 , 3 , 5 , 6-tetrainethyl-4-inethoxybenzene 
sulfonyl. Mtr: 2 , 3 , 6-tr imethyl-4-methoxybenzene sulfonyl, 
Mts: 2,4 ,6-triroethylbenzene sulfonyl and Pme: 
pentamethylbenzene sulfonyl), preferably a hydrogen atom, 
methyl, ethyl, n-propyl , i-propyl, cyclopropyl. methoxy. 



wo 96/26207 

PCT/JP96/0040J 

- 39 - 

ethoxy. n-p.cpoxy. i-p.opoxy, ^ethoxy^ethyl 
et.oxy„„.y.. ea..oxy. 3n. ™ee.oxye„..„,, . ^ 

methoxycarbonyl, 

V is bended on ..e carbon ato™ at the 2-. 3. , , 

6- or 7-position of the inrf^i ' . 

the K P'^eferably on 

the carbon ato. at tbe 2- or 5-position. 

In the definition of Y: 

is a hydrogen atom, a c -r ^lu, i 
10 may, for example, be methyl ethvi 
n-butyl, i-butyl, s-butvl t-h..^ . 

"-P«ntyl, n-hexyl or 
n-heptyl, preferably methyl) or a C -r . . 
/wn,^H ^ ^ cycloalkyl group 

- cydopropyl, cyclobutyl 
cyclopentyl, cyclohexyl or cycloh.o^ , 
15 cyclopropyi) it . Preferably 

'nethyl r "^^'"^^^^ ^ ^^^-^en atom or 

-thyl, .ore preferably a hydrogen atom. 

-IS a hydrogen atom, a C -r .ii, , 

' *" "-i alkyl grouD (whir-h 
-y. .o. exa.p.e, be ™e..y.. n-propy, . l;; , 

.-b.y.. „Xn" ' r : 

0 -«PtyI, preferably ^ecbyl, or a c -c 

'"WC n^y. for exa^n, k ' "^"'""^^ '""P 

exa.p.e. be cyclopropyi. cyciobutyl 

IT"""" cyc.onexy. or cyc.obep.y.. p..,.„,,; 
--opropya,. or for.s a bond together „Ub«« . 
:r-'' = --..n a., or for. a bond ...l^.b 



25 R 



is s or o, preferably s. 

c,, o or NH, preferably o o^ c 

y ^ o. s, more preferably 
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10 



15 



O. 

In the present specif icationr "n" means normal, "i" 
means iso, "s" means secondary, "t" means tertiary, "c" 
means cyclO/ "Me" means methyl, "Ef means ethyl, "Pr" 
means propyl, "Bu" means butyl, "Pen" means pentyl , "Hex" 
means hexyl, "Ph" means phenyl, and "Hal" means halogen. 

Among these compounds, there is a compound having an 
asymmetric carbon atom at the 5-position of thiazolidine 
ring. The compound having the above formula (I) includes 
all of these optical isomers and their mixtures. 

When is a substituent at the 3-positon of an 
indole ring and is a hydroxyl group, the following 
tautomer may form between the 2-position and the 3- 
position of an indole ring. The present invention 
includes all of these tautomers. 

Indole type thiazolidines of the following formula 
and theiz salts. 



R 




N 



X 



/ 




NR 



25 



(wherein , Y, R* . and R" are substituents as 

defined in the formula (1); is a substituent at the 
2-, A-, 5-, 6- or 7-position of an indole ring and is a 
substituent as defined in the formula (I); is a 
hydroxyl group at the 3-position of an indole ring; and 
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is a su.st..uen. ... 3., ^. 

o an .n.o.e .in, ana is , .„.3Utue„. « .e,i„e. i„ 

tormula ( I ) ) . 

The following compounds (Ij to (24^ m«^, k 

) to (24) may be mentioned 

5 as preferred examoles of th*. 

- es Of the compound of the formula (i) 
of tne present invention. 

(1) The indole type thi^-rr^MA- 

^ype thiazolxdxne compound and its 

s^lt cf the present invention, wherein «-ho 

wnerem the compound of 

the formula ij\ \ a 
,„ , • ' -presented by the following formula 

10 ( I a ) : 




(la) 



20 



25 



Wherein R-^ 

R IS a substituent at the 2-, 3- 4 . 

^10 alkyl group, a c -c ^ii , ' i-j 

^' ^ ^2 alkenyl group, a c -r . 1 ., , 

grouD, a C -c .1^ i^' a C2 alkynyl 

- ' ^ ^1 alkoxy group, a C -r =iu 

r - ^ a C^o alkenyloxv groun ^ 

•^i-^io alkylthxo group, a C -r ' 
d.-c-c ... , ^' " -onoalkylamino group or a 

^1 alkylamxno group (each of said C r 

C:o alkenyl, c -C alk . ' " 

^ alkynyl, c,-c,^ alkoxy, c,-C 

alkenyloxy, c,-c^ alkylthio C -r 

d,-c -r ^ " "onoalkylamino and 

. C,, alkylamino groups „ay be substituted with a 

^y-oxyl,roup orac.-c,alky. group),or 

-W.-W,-Z (among groups of 2 as defined for the 

formula ( i ) o=> ; ^ ^ 

-y^. cyclcpentyl. cyclohe,yl, cycloheptyl. 
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cyclooctyl, cyclononyl, cyclodecyl , bicyclol 2 . 2 . 1 Jheptyl . 
bicyclo[3.1.1)heptyl, bicyclo{ 2 . 2 . 2 )octyl , or adamantyl, 
said C3-C7 cycloalkenyl group is cyclohexenyl , 
cyclopentadienyl, 2-bicylo[2.2.1)heptenyl or 2,5- 
bicyclo(2.2.11heptadienyl, said C^-C^^ aromatic group is 
phenyl, naphthyl, indenyl, indanyl or fluorenyl. said C^- 
0^2 heterocyclic aromatic group is furyl, thienyl , 
pyrrolyl, oxazolyl , thiazolyl, isoxazolyl, isothiazolyl , 
furazanyl, pyrazolyl , oxopyrazolyl , imidazolyl, 
oxoimidazolyl, triazolyl, triazolonyl, tetrazolyl. 
pyranyl. pyridyl, pyridonyl, pyridazinyl, pyridazinonyl . 
pyrimidinyl, pyr imidinonyl , pyrazinyl, triazinyl, 
tetrazinyl, indolyl. quinolyl, quinoi^onyl, benzof uranyl , 
ben.othi.nyl, i.oquinoiyi. 4i.oqu* f»i^i^«y i • te»««*»«*»*>V* • 
benzothiazolyl, benzopyrazolyl., benzimidazolyl , 
benzotriazolyl, benzopyranyl , indolizinyl, purinyl, 
phthalazinyl, oxophthalazinyl , naphthyr idinyl , 
quinoxalinyl, quinazoUnyl, c.nnoUnyl, benzod ioxolyl , 
benzodioxanyl, oxonaphthalenyl , dihydrobenzof uranyl , 
benzothiaz.nyl, pter.dinyl, pyrazolot 1 , 5-a Jpyr imidinyl , 
pyrazolo(5,l-c)ll,2,4)triazinyl. thiazolol 3 , 2- 
bltriazolyl, benzopyrano[ 2 , 3-b )py r idyl , 5H- 
benzopyrano{2,3-b]pyridonyl, xanthenyl, phenoxathiinyl , 
carbazolyl, acr idinyl, phenazinyl. phenothiazinyl . 
phenoxazinyl, or thianthrenyl , and said C,-C^ 
heterocycloaliphatic group is piperidyl, pyr rolidinyl , 
imidazol:.dinyl, pyrazolidinyl. morpholinyl, or 



20 



25 
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tetrahydrofuranyl, (each of said c -r . , 

enyi, Cg Cj aromatic, c -c hr.^ 

' ^1 '-ij heterocyclic 

aromatic and c -r v, „ 

C, c, heterocycloaliphatic groups .^ve 
at most 5 substituents selected 

S . H...o,en 3to„. e C,-c 

i ^7 alkyl group, a C,-C, 
cycloalkvl qroup, a r -r ^ , 

- 9 up, a C3 c, cycloalkenyl group (said aiw.i 

-oup, . c.-c, 3..,.tMo group, e Halogen ato.. a " 
10 ....luoro.et.,1 group, a nUro group, an a.lno group a 
;:r""^- .oup. a ..„et..la.„o group, an acetaj. 
^oup, a ™et.anesul.on.U.lae group, a oar.o..l group, a 

C,-C3 alkoxycarbonyl group, a nitrile oronr, 

^ group, a carbamoyl 
— = -"-y^ ,roup. a p.e„o,. group, a .en..loJ 
. .roup, a trl-c,-c,.al.,lsUnox. group, a p.en,a. 

"ap.tn.l, .„ra„.l. tMen.l. X...a.ol.l. p,rl.,l or .en..l 
^^oup , 0.0. 3a..pHe„,l, „ap.t..l, ._n.:. tMen., 
-^^n. P.r.,1 3n. .en.l groups .e su.stUut a 

at „ost s substUuents selected ,ro™ t.e group 
consistinq of a r ^ i u . 

f a C, C, aUyl group, a C3-C, cycloal.yl 

9-'Oup. a Cj-Cj alkoxy group, a c -c .1. 

'^1 "^3 alkylthKj group, a 
hydroxyl group, a halogen atom ^ P- a 

-ogen atom, a nitro group and a 
a..etnyaa..i„o group,, a l-tetra.olyl group, a 3- 
tetrazoly: group,, a 5-tetra.olyl group, a 

tnia=ol.dind.on.S-yl group and a tMa.olidlndlon-s-yl 

methyl group), 

^ -^s O, s, so, so, or Nr8 /rB ^ ^ 

2 (R i3 3 hydrogen atom or a 
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C.-C, alkyl group) , 

,. is . divalent C,-C, saturated or C,-C, unsaturated 
.,aro=ar=on group -hicn may be substituted with at most 3 
o£ hydroxyl. oxo and C,-C, alkyl urpups. and 

each of k and <• is 0 or 1), 

.V.«-2 <V, W and Z ate as defined above), or 
.«.v-«-Z <v, W and Z are as defined above, and two 
Ws may be the same or different). 

,2, The indole type thiazolidine compound and >ts 
salt according to the above-mentioned (!)• -ber..n the 
compound of the formula ,1a, -r, represented by the 
formula ( lb) : 



15 




20 



25 



(lb) 



w r^oi^ tvue thiazolidine compound and its 
(3) The indole type tui" 

salt accordin, to the above-ment.oned ,2), wherein the 
compound of the formula ,Ib, is represented by the 
following formula (Ic): 



( ic) 



Wherein is a substituent at the 2-position of an 
.ndoler";,. and .s -W-Z, -V-Z, -«-V-.. — ^ 
.v,.v-«-z .V .s o, S, SO, SO, or ,n' >s a hydrogen 
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"-i alkyl groups, when two W'^ 

present, such W's 
5 -y be the sa.e or different, and Z is 
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10 



15 



20 



25 



wherein each of and is independently a hydrogen 
atom, a C^-C, alkyl group, a C3-C, cycloalkyl group, a C3- 
C, cycloalkenyl group (said alkyl, cycloalkyl and 
cycloalkenyl groups may be substituted with a hydroxyl 
group), a hydroxyl group, a Cj-C, alkoxy group, a Cj-C, 
alkylthio group, a fluorine atom, a chlorine atom, a 
bromine atom, a trif luoromethyl group, a nitro group, an 
amino group, a methylamino group, a dimethylamino group, 
an acetamide group, a methanesulf onylamide group, a 
carboxyl group, a C^-Cj alkoxycarbonyl group, a nitrile 
group, a carbamoyl group, a sulfamoyl group, a phenoxy 
group, a benzyloxy group, a tr i -Cj-C.-alkylsilyloxy 
group, a phenyl. a-naphthy4, ^-n«phthyl» f i4TB«y* . 
thienyl, imidazolyl, pyridyl or benzyl group (each of 
said phenyl, a-naphthyl, ^-naphthyl, furanyl, thienyl, 
imidazolyl, pyridyl and benzyl groups may be substituted 
with at most 5 substituents selected from the group 
consisting of a C,-C, alkyl group, a C3-C, cycloalkyl 
group, a C,-C3 alkoxy group, a C,-C3 alkylthio group, a 
hydroxyl group, a fluorine atom, a chlorine atom, a 

.^om a nitro group and a dimethylamino group), a 
bromine atoiUf a niT:iu yi.^ ^ 

.-t.t.a.olyl ,ronp. a 3-t«ra.olyl group, a S-te«azolyl 

,.oup. a thlazoUdindion-5-yl .roup or a thia.oliaindion- 

xjc i«; a hvdroqcn atom, a Cj-C-, 
5-yl methyl group, and R is a nyoi y 

r r cvcloalkyl group or a hydroxymethyl 
alkyl group, a €3-0-, cycioaAKy^ y 

group) ; 

r2 or is a hydrogen atom, a C,-C, alkyl group, a 
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C3-Ce ^ ^^^^^^ ^^^^^^ ^ ^ 

« benzyl group, a py.idyl g.oup or a haloo. 

5 , , halogen atom; and 

R a hydrogen atom. 

(4) The indole tvo^ hh,,.- 

thaazoUdxne compound and its 
S salt according to the ahove-mentioned 

compound Of the formula ,3, ^' ^^^^^^^^^ 

- '""^ represented by the 

rollowing formula (id): 



10 




(Id) 



15 



20 



"nerein R= is a substituent „ the 2-no=-.- • 

• , -^"Positxoin of an 

inaole ring, and is -„-z, .^.j .„ „ , 

O, s. SO. SO, or m' is a hydrogen 

atom or a r ^1 u , *«^gen 

' -3 -"yi 9roup,, „ i3 3 
saturated or r . i ^6 

c, unsaturated hydrocarbon group which 

r:;:rr''"^^ "''^ ------ 

' : present, such Ws 

be the sa»e or di„erent. and z is 
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R\ R\ R= R\ 



R^-/=K 

R^'^-'^RC 


R^^K 




R'--eK 


. R»->d"\ 

rI^^' 


R^~^K 


1 

R^^K 

r^^tV . 

o 


1 

• 


RSH=1 

RbA/ 

1 


J M 


1 

R^ir^-R^ 

o 


\ 

Ra 


l-M 

Ra H=N 
Rb/N 

• 


RaJ^t^ 

Rb^rvT 

1 




Roz-rvr" 


R*" 


R'l R' 




^ 0 

pajT j1_ 


r\ r' 


R \ R' o 


pajT III- 


r\ R' 

Da_l_ „■• 


r\ r' 

na_L_ 1 

* 
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Wherein each of R- and is independently a hydrogen 
atom, a C,-C, alkyl group, a C.-C, cycloalkyl group, a C3- 
C, cycloalkenyl group (said alkyl. cycloalkyl and 
cycloalkenyl groups may be substituted with a hydroxyl 
5 group), a hydroxyl group, a C,-C, alkoxy group, a C,-C, 
alkylthio group, a fluorine atom, a chlorine atom, a 
bromine atom, a tr if luoromethyl group, a nitro group, an 
amino group, a methylamino group, a dimethylamino group, 
an acetamide group, a methanesulf onylamide group, a 
10 carboxyl group, a C,-C, alkoxycarbonyl group, a nitrile 
group, a carbamoyl group, a sulfamoyl group, a phenoxy 
group, a benzyloxy group, a tri-C,-C,-alkylsilyloxy . 
group, a phenyl, e-naphthyl, ^-naphthyl. fur-nyJ. 
thienyl, im.dazolyl , pyridyl or benzyl group (each of 
15 sa.d phenyl, .-naphthyl, ^-naphthyl, furanyl, thienyl. 

imidazolyl, pyridyl and benzy. groups may be substituted 
with at most 5 substituents selected from the group 
cons.sting of a C,-C, alkyl group, a C3-C, cycloalkyl 

^ r -r alkvlthio aroupr a 
group, a C,-C, alk°«y 9"up. = alK>i 

.ya.oxyl grcp. a fluorine ato.. a chlorine aton. a 

in. aton. a nitro group and a din,ethyla,nino group,, a 
^-tetrazolyl group, a 3-te.ra.olyl group, a .-tetrazolyl 

group, a thiazolidindion-5-yl group or 

^r,r^ pc is a hydrogen atom, a C^-C^ 
5-yl methyl group, and R is a ny 

. C -C cycloalkyl group or a hydroxymethyl 
Ikyl groupr a C3 cyt.J-^^ j 

group) ; 

r3 or is a hydrogen atom, a C,-C, alkyl group, a 



20 

brom 



25 a 



15 
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C3-C, cycloauyl group, a phenyl ,roup. a naphthyl ,roup 
a ben.yl ,.oup. a pyridyl ,.oup or a halogen ato»; and 

^ xs a hydrogen atom. 

<5) The indole type thia.olidine compound and its 
5 salt according to the above-mentioned ,4,. wherein- y i, 
CR'R' <R' is a hydrogen atom or a .ethyl group, and i, 
^ hydrogen ato., or forms a bond together with .. 

ir. a subst.tuent at the 2-position of an indole 
r.ng. and -w-^, .^-z, -„-v-2, 

10 O, S, so, so, or Nr' (r' ic » k j 

I ur (R is a hydrogen atom or a C -c 

alKyl group,, „ is a divalent c,-c, saturated or C -c 
unsaturated hydrocarbon group which may be substituted 
"^th at most 3 Of hydroxyl, 0x0 and C.-C, al.yl groups 

subst.tuted With a hydroxy: group, and also provided that 
the f.rst carbon atom bonded to 0 is not substituted with 
a hydroxyl group or an 0x0 group, when two Ws are 
present, such Ws „ay be the same or different, and z is 
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wherein each R* anH ob i ^ • j 

and R ,s independently a hydrogen aton,, 
a C,-C, al,ya ,,„„p, 3 cycloal.yl group, a c -c 

cycloaUeny: group <said al.yl, cycloal.yl and ' ' 
cycloai.eny. groups .ay be substituted with a hydroxy! 
S 9.0UP,. a nydroxyl group, a c.-c, alkoxy group, a 
nuorine ato... a chlorine ato.. a bromine ato„. a 

^etnyla^ino group, a di.ethyla™i„o group, an aceta.ide 
.roup, a methanesulfonylan,ide group, a carboxyl group a 
10 C,-C3 alKoxycarhonyl group, a nitrile group, a carba^Jyl 
Q.'oup. a phenoxy group, a benzyloxy group, a tri-c -c - 
alKylsilyloxy group, a phenyl, .-naphthyl, .-naphthyl! 
furanyl, thienyl, i™ida.olyl, pyridyl or benzyl group 
.each Of said phenyl, .-naphthyl, ,,-naphthyl, furanyl, 
5 cn.enyl, i„ida.olyl, pyridyl and benzyl groups .ay be 

substituted with at .ost 5 substituents selected fro. the 

group consistinq of a r = i u -. 

ng or a C^-c, alkyl group, a C3-C7 

cycloalkyl grouo. a r -r =.11, 

9 oup, c, C3 alkoxy group, a hydroxyl group, 

a fluorine ato., a chlorine ato., a hro..ne ato., a nitro 
> 9roup ane a d..ethyla..no group), a 5-tetra.olyI group, a 
th.azolidind.on-5-yl group or a thia.olidindion^S-yl 
-thyl group, and Rc ,3 ^ .^^^^^^^ ^^^^^ ^ ^^^^^ 

group, a C3-C, cycloalkyi group or a hydroxyn,ethyl 



group) 



25 



i3 a hydrogen atom or a methyl group, or forms a 
bond together with r'; and 

«" is a substituent at the 1-posit.on of an indole 
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r.ng, and is a hydrogen atom, a C.-C^ alkyl group, a 
cyclopropyl group, a C.-C, alkoxymethyl group, a 
benzyloxymethyl group, a carboxyl croup, a 
„,ethoxycarbonyl group, a C.-C^ alkoxy group, and a 

5 trialkylsilyl group. 

(6) The indole type thiazolidine compound and its 
salt according to the above-mentioned (5), wherein: 

Ri is -W-Z, wherein W is a divalent C,-C, saturated 
or C,-C, unsaturated hydrocarbon group which may be 
10 substituted with at most 2 of hydroxyl . oxo and C,-C, 

alkyl groups. 

(7) The indole type thiazolidine compound and its 

salt according to the above-m.ntion.d <6). vh^'-i«' 

Pji is _w-Z, wherein W is 



15 




20 



25 



R^/ in 

Wherein . is fro™ 1 t. and e.-.ch nf and R' is 
independently a hydrogen atom, a .ethyl group or a 
hydroxyl group, or and together for. an o.o group, 
or adjacent s together tor. a douhle bond, or adjacent 
R^'s and F."s together form a triple bond. 

,8, The indole type thiazol.dine compound and its 
salt according to the above-ment>oned ,7,, -herein: 

r1 is -W-Z, wherein W is 
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CH, 



-CH,- _ 
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,9, The indole type thiazoUdine co,.pound and its 
accordin, to the above-mentioned ,M, wherein: 
Ri ir. -V-Z, Wherein V is S. SO or SO,. 
,10, The indole type thia^olidine compound and its 
3 3alt according to the above-mentioned ,S,, wherein: 
pi ic. -w-V-Z/ wherein W is . 




„ therein . is from 1 to 5. and each of and B .s 
independently a hydrogen atom, a methyl group or a 
hydroxyl group, or and together form an oxo group, 
or adjacent R- s together form a do.ble bond, or adjacent 
R-s and together form a triple bond (provided that 

,3 and R« on the first carbon atom adjacent to H are not 

' A »-K=»*- and on the 
hydroxyl groups and also provided that R 

,.om adiacent to O are not hydroxyl aroups 
first caroon atom aa3aceni. 

or do not together forn, an oxo group), 

V is NR« is ^ hydrogen atom or a C,-C, alkyl 

20 group) . o ^ ; = 

,11, The indole type thia.olidine compound and 

salt according to the above-mentioned ,.0,, -herein: 
.V,.v-I. Wherein -H-V- is -CO-NR»- - ^ 

hydrogen atom or a C.-C, aWyl group). 

,12, The indole type thia.olidine compound and rts 
salt of the present invention, wherern the compound of 
.he formula ,1, is represented by the following formula 
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(le) : 




(le) 



where.n .s a substituent at the 3-, 4- 5 , 
position of an indole ring, and is a c -c , 

^.,-C.„ al.enyl group, a c,-c„ alkynyl group, a c,-c 
alKoxy group, a c,-c„ aUenyloxy group, a c -c 
10 alK,lrMo group, a C,-C„ n,onoaU,lan,ino gro^p " a di- 
C,-C.„ al.yla^ino group „aoh of said C,-c„ alKyl, c,-c 

alkenyl, Cj-Cj„ alkynyl, c.-c,„ alkoxv r 

' " aiKoxy, Cj-Cji, alkenyloxy, 

C,-C,„ alkylthio, c,-c„ monoalkyla„ino and di-q-c 
alkylamino groups nay b. substituted with a bydroxyl 
15 group or a C,-c, alkyl group), or 

-^-V,-Z (among groups of 2 as defined for the 
^°-.ia UK said c,-c„ oycloalkyl group is cyolopropyl, 
cyclobutyl. cyclopentyl, cyclohexyl . cycloheptyl 
cyclooctyl, cyclononyl, cyclodecyl. bicyclo, ..i 
■0 Mcyclo,3.1.1,heptyl, bicycloU... = ,octyl, or ada^antyl,' 
said c,-c, cycloalkenyl group is cyclohexenyl , 
cyclopentadienyl. J-bicylo, 2 . 2 . i Jheptenyl or 2 5- 
McycloC2.2.1,heptadienyl, said c,-c,, aronatio group is 
pr..nyl, naphthyl, i„denyl, indanyl or fluorenyl, said C - 
C,, heterocyclic aronatic group is furyl, thienyl. 
pyrrolyl. oxa.olyl. thia.olyl. isoxa.olyl. isothia.olyl , 
furazanyl. pyra.olyl, oxopyrazolyl , imidatolyl 



oxoi.iaa.olyl. t.iazolyl, triaxolonyl, tetra.olyl. 

py.anyl. pyridyl. PV^iaonyl. pyriaa.inyl. py.iaazinonyl. 

py.i.idinyl, pyri^iainonyl, py.a.inyl. triazinyl. 

.etraxinyl. indolyl. ,.inolyl. .uinolonyl. ben.o.uranyl . 

.enzothienyl. isoqu.nolyl. isocuinolcnyl . ben.oxa.olyl . 
benzothiazolyl, benzopyra.olyl , benzimida.olyl , 
benzotrxazolyl. ben.opyranyl , inaolizinyl, purinyl, 
p^hala.inyl, oxophtbala.inyl, naphthyrialnyl, 
,.i„oxalinyl, ,uinazolinyl , cinnoUnyl. ben.oaioxolyl. 
.e.zodioxanyl. oxonaphthalenyl , aihyaroben.ofuranyl , 

, =teridinyl, pyrazolol 1 . 5-a Ipyrimiamyl , 
benzothiazinyl. pterioinyi. 

pyrazolol 5 , 1-c 1 ( 1 . 2 . 4 1 tr iazinyX . thiazolol 3 . 2- 

bltriazolyl, benzopyranot2,3-b)pyriayl, 5B- 

.enzopyrano,..3-b,pyriaonyl. xantbenyl. pbenoxatbiinyl . 

carbazolyl. acriainyl. pbenazinyl. pbenothiazinyl . 

pbenoxazinyl. or thiantbtenyl . and said C.-C, 
.ete.ocyclcaupnatic ,rcup is pipe.iayl. pyrroUd>„yl. 
i^idaxolidinyl. py.azoUdinyX , ■.oxpbollnyl . °' 
tetrabyarofuranyl. .each ot said C,-C,„ cycloal.yl. C,-C, 

o r heterocyclic 
, cycloalkenyl. C,-C„ aronat.c, C,-C„ ^ 

a.o„a.ic ana C.-C. be«rocycloaUpbaUc ,.cups .ay bave 

„ost S substi.nents selec«a Uo. .be ,.oup co„s.s..n, 
of a hyarogen aton, a C.-C, alKyi 

cycloalKyX g.o.p. a C,-C, cyclcalKenyl .roup ,sa.a al.yl, 
,3 cycloal.yl ana cycloal.enyl groups ^y be « 

lb a byaroxyl gro.p,. a byaroxyl group, a C.-C, al.oxy 
g.oup. a C,-c, alKyltbio group, a balogen ato.. a 
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9r=up. a n,et.a„«ulfo„yU,niae group, a carboxyl group a 
C.-C3 al.oxycarbony: group, a nitrUe group, a carbamoyl 
S .roup, a sulfa.oyl group, a p.enoxy group, a ben.y.oxy 
9roup. a tri-c,-c,-al.yisilylo,y group, a phenyl . 
napHtbyl, furanyl, thienyX. i„iaa.olyl. pyriayl or ben.y. 
.roup ,eacH o. said phenyl, „aphtbyl, ,ura„yl, thienyl, 
-.aa.olyi. pyriayl a„a ben.yl groups n«y be subsUtutea 
10 With at .osr s substituents selected fro. tbe group 

consisting of a C -r ^ai^^i 

r a C, alkyl group, a C,-C, cycloalkyl 

group, a C^-c alkoxy group, a C -r .1., 1... 

13 r y oup, a Cj-Cj alkylthio group, a 

hydroxyl group, a halogen atom a nitrr. 

y atom, a nitro group and a 

dimethylamino group), a l-tet^a,r^1 ,.1 

-9 h;/ <» J. cetrazolyl group, a 3- 

15 tecrazolyl o'-oun a r 

g.oup, a 5-tetrazolyl group, a 

thiazolidindion-S-vl aroun an,^ , 

yj. group and a thiazolidindion-S-yi 

methyl group) , 

V is O, S, SO, SO, or NR^ fR8 i., , ^ ^ 

2 ^ w« (R IS a hyarogen atom or a 

C1-C3 alkyl group), 

W is a divalent C,-C, saturated or c,-c, unsaturated 
hydrocarbon group which .ay be substituted with at most 3 
Of hydroxyl, 0x0 and C,-C, alkyl groups, and 

each of k and ^ is 0 or 1), 

-V-W-:: (V, „ z 6e£iue6 above), or 

-W-V-W-z (V, w and Z are as defined above, and two 
Ws may be the same or different). 

(13) The indole tvoe i-hia,«i;j- 

type thiazolidine compound and its 
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salt according to the above-mentioned (12), wherein the 
compound of the formula (le) is represented by the 
formula ( If ) : 



O 




(If) 



(14) The indole type thiazolidine compound and its 
salt according to the above-mentioned (13), wherein the 
compound of the formula (If) is represented by the 
following formula (Ig): 




NH 



(Ig) 



wherein is a substituent at the 5-position of an 
indole ring, and is -W-Z, -V-Z, -W-V-Z, -V-W-Z or 
-W-V-W-Z (V is O, SO, SOj or NR® (R^ is a hydrogen 
atom or a C^-Cj alkyl group), W is a divalent Cy-C^ 
saturated or Cj-Cg unsaturated hydrocarbon group which 
may be substituted with at most 3 of hydroxyl, oxo and 
Cy-Cj alkyl groups, when two W*s are present, such W's 
may be the same or different, and Z is 
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Wherein each of R* and 4 c i «^ 

ana r is independently a hydrogen 

a-., a c,-c, al.yl ,.oup. a c,-c, cycloal.yl ,coup. a c, 
C, cycloalkanyl group (said alkyl , cycaoalkyl and 
cycloalKenya groups ™ay be substituted with a hydroxyl 
5 9roup,. a hydroxyl group, a c,-c, alKoxy group, a c,-c 
alkylthio group, a fluorine ato„, a chlorine atom, a ' 
bromine ato„, a trifluoromethyl group, a nitro group, an 
a-no group, a n,ethyla.ino group, a di^ethyla.ino group, 
an acetamide group, a methanesulf onylanide group, a 
10 carboxyl group, a c.-c, alKoxycarhonyl group, a nitrile 
9.0UP, a carbamoyl group, a sulfa-oyl g.oup, a phenoxy 
.roup, a benzyloxy group, a tri-c,-c,-al.yisilyloxy 
9roup, a phenyl, .-naphthyl, /,-naphthyl, furanyl, 
th.enyl, .^idazolyl. pyridyl or ben.yl group (each of 
5 sa.d Phenyl, .-naphthyl. /,-naphthyl, furanyl, thienyl, 
..idazolyl. pyridyl and benzyl groups .ay be substituted 
w.ch at .ost 5 substituents selected fro. the group 
consisting of a C,-c, al.yl group, a C3-C, cycloal.yl 
.-up. a C,-C3 alKoxy group, a c.-c, alKylthio group, a 
i hydroxyl group, a fluorine atom, a chlorine atom, a 

bromine atom, a nitro group and a dimethylamino group,, a 
1-tetra.olyl group, a 3-tetrazolyl group, a 5-tetrazolyl 
.roup, a thia.olidindio„-5-yl group or a thia.olidindion- 
5-yl methyl group, and RC ^ ^^^^^^^^ ^ 

alKyl group, a C3-C, cycloalkyl group or a hydroxymethyl 

or r^iir\ \ . 



group) ; 

j2 r^^ o3 



or r3 is a hydrogen atom, a C,-c. alkyl group, a 
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Cj-Cg cycloalkyl group, a phenyl group, a naphthyl group, 
a benzyl group, a pyridyl group or a halogen atom; and 
r5 is a hydrogen atom. 

(15) The indole type thiazolidine compound and its 
salt according to the above-mentioned ( 13) , wherein the 
compound of the formula (If) is represented by the 
following formula (Ih): 




(Ih) 



wherein is -V-w-2, -w-Z, -v-W-V-W-Z, -w-v-w-Z. 
-V-W-V-Z or -W-V-2 (V is O, S or NR^ (R« is a hydrogen 

saturated or C,-C, unsaturated hydrocarbon group wh.ch 
.ay be substituted with at most 3 of hydroxyl, o.o and 
C,-C, al.yl .roups, When two Vs or W's are present, such 
Vs or Ws may be the same or different, and Z xs 
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wnerein each of R» and R»> is 

H as independently a hydrogen 
atom, a C^-c^ alkyl qrouo a r r 

' ' ^ ^ "P' ^ ^3-C7 cycxoalkyl group, a C 
C, cycIoalKenyl group csaid alkyl, cycloalkyl and 
cycloalkenyl groups .ay .e substituted wUH a .ydroxyl 
5 .roup), a .ydroxyl group, a C,-C, alko.y g.^up, a C -C 
a..yIt..o g.oup, a .luor.ne ato., a cnior.ne ato., [ ' 
-o..ne atom, a trUluoro.et.yl group, a nUro group, an 
a..no group, a .et.yla.ino group, a d..et.yla..no group 
group, a 'nethanesulfonylamide group, a 
0 ca..o.,a group, a c.-c, a..ox,car.o„,l group, a nitrUe 
.-up, a car.a.o., group, a suKa^o,. .roup, a p.eno., 
9roup, a .e„..Xox, ,roup, , tri-c,-c,-a..,,.n,.ox. 
9roup. a p..„,,, .-„apHthyI, ^-nap.thyi. furany., 
-en... .„,,a.o.,., p,,,,,, ^^^^^ ^^^^^ 

. Phenn. .-nap...,,, ,.„3p,,,,,, 

w-h a. „os. 5 substi.„e„„ seaected .ro. .He group 
consU.n, o. a C,-c, aU,. ,roup, a C^-C, o.c.oa:.,. 
-oup, a c,-c, aXKox. group, a c,-c, a.,,,.„. ^ 
^.aro.,. .roup, a „„or,„e a.o., a oH;or.„e ato., a 

^ ^ -»e.,.a..„o .roup,, a 

group, a 3-.„ra.o.n group, a S-.etra.ol.a 
roup, a tnU.oXXd.nd.on-s-.. .roup or a tHU.o..d.„d.o.- 
S-yl n-ethyl group, and , ^ 

aiK.Z group, a c,-c, c,cloal.,, .roup or a hydro„.eLyl 



group) ; 
r2 



or r3 as a hydrogen atom, a C,-C alkvl 

' ° ^1 ^4 ^J-*^yl group, a 
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C^-Cg cycloalkyl group, a phenyl group, a naphthyl group, 
a benzyl group, a pyridyl group or a halogen atom; and 
IS a hydrogen atom. 
(16) The indole type thiazolidine compound and its; 
5 salt according to the above-mentioned (15), wherein: Y is 
CR^R'^ (R^ is a hydrogen atom or a methyl group, and R^ is 
a hydrogen atom, or forms a bond together with R^ ) ; 

is a substituent at the 5-position of an indole 
ring, and is -W-Z, -V-Z, -W-V-Z, -V-W-Z or -W-y-W-Z {V is 
O, S, SO, BOj or NR' (R' is a hydrogen atom or a C^-Cj 
alkyl group), W is a divalent C^-Cg saturated or Cj-Cg 
unsaturated hydrocarbon group which may be substituted 
with at most 3 of hydroxyl, oxy and C,-C, «lkyl preups 
(provided that the first carbon atom bonded to N is not 
substituted with a hydroxyl group, and also provided that 
the first carbon atoni bonded to O is not substituted with 
a hydroxyl group or an oxo group), when two Ws are 
present, such W's may be the same or different, and Z is 
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wherein each R* and is independently a hydrogen atom, 
a Ci-C, alkyl group, a C^-C^ cycloalkyl group, a C3-C7 
cycloalkenyl group (said alkyl, cycloalkyl and 
cycloalkenyl groups may be substituted with a hydroxyl 
5 group), a hydroxyl group, a C^-C, alkoxy group, a 
fluorine atom, a chlorine atom, a bromine atom, a 
trifluoTomethyl group, a nitro group, an amino group, a 
methylamino group, a dimethylamino group, an acetamide 
group, a methanesulf onylamide group, a carboxyl group, a 
10 C1-C3 alkoxycarbonyl group, a nitrile group, a carbamoyl 
group, a phenoxy group, a benzyloxy group, a tri-Cj-C,- 
alkylsilyloxy group, a phenyl, a-naphthyl, ^-naphthyl, 
furanyl, thienyl. imidazolyl. pyridyl or b«n»yl group 
(each of said phenyl, a-naphthyl , /?-naphthyl, furanyl, 
15 thienyl. imid^zolyl. pyridyl and benzyl groups may be 

substituted with at most 5 substituents selected from the 
group consisting of a C^-C^ alkyl group, a C3-C7 
cycloalkyl group, a C,-C, alkoxy group, a hydroxyl group, 
a fluorine atom, a chlorine atom, a bromine at^m, a nitre 
20 group and a dimethylamino group), a 5-tetrazolyl group, a 
thiazolidindion-5-yl group or a thiazolidindion-S-yl 
methyl group, and R= is a hydrogen atom, a C,-C, alkyl 
group, a C3-C, cycloalkyl group or a hydroxymethyl 
group) ; 

25 R^ is a hydrogen atom or a methyl group, or forms a 

bond together with r''; and 

Rn is a substituent at the 1-position of an indole 



wo 96/26207 

PCT/JP96/00403 

- 73 - 

ring, and is a hydrogen atom, a c -c .iwvi 
„ , '^i- ^3 sikyl group, a 

cyclopropyl group, a c.-c, aUoxy.et.yl group, a 
ben.yloxymethyl group, a carboxyl group, a 
methoxycctrbonyl group, a C -C 
5 . t.-ialkylEiiyi group. "^r^r 

" -W-Z, whe.ein w Is a divalent C -c 
o- r -r ^ « saturated 

■ C, C, unsaturated hydrocarbon ,roup 

10 substituted with at n,«^«. . 

a.Kva ,roups. °" 

^ .^a, ..e indole type thia.oUdine compound and Us 
salt acco,d.n, to t.e a.ove-^entioned wnerein, 
« is -w-2, wherein w is 

— — . a h.dro,en ato.. a „etn.l ,roup or a 
>0 ^.aro..l .roup, or and together .or. an o.o ,roup 
or adiacpnf nd . ^ group, 

ajacent. R together forn, a double b«nH 
R'^'s and R*.. . ' adjacent 

R s together form a triple bond. 

ns, The indole type thia.olidine compound and its" 
accord.ng .o the above-mentioned Ua,, wherein: 
R is -w-z, wherein w is 
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120, The indoie type thiazolidine compound and it. 
salt according to tne above-mentioned ,16,, wherein: 

R' is -v-z, wherein v is s, so or SO,. 

(21) The indole type th.azolidine compound and its 
salt according to the above-mentioned ,16,, wherein: . 
is -W-V-2, wherein W is 



n) 



10 wnere.n m is from 1 to 5, and each of and R« is 
independently a hydro,en atom, a methyl group or a 
Hydroxyl group, or R- and together form an oxo group, 
or adjacent R-s together form a double bond, or adjacent 
« •= and R..S together form a triple bond ,provided that 
15 R and n' on the first carbon atom adjacent to « are not 
a ^ydroxyl group, and also provided that and R^ on the 
f-st carbon atom adjacent to o are not hydroxyl groups 
or do not together form an oxo group,, and 

Vis ™» ,R. is a hydrogen atom or a 0,-03 ^I'^yl 
20 group). 

(22, The indole type thiazolidine compound and its 
salt according to the above-mentioned (21), wherein: 
«^ is -W-V-2, Wherein -W-V- is -CO-nr"- (rS ,3 ^ 
hydrogen atom or a C,-c, alkyl group,. 
5 (23) The xndole type thiazolidine compound and its 

salt according to the above-mentioned (8,, (9), ni) . 
(20) or (21), Wherein: 



PCT/JPV6/(HU03 



WO 96/26207 

- 76 - 



10 



15 



20 



25 



y is -CH2-; and 

is a hydrogen atom. 
(24) The indole type thiazolidine compound and its 
salt according to the above-mentioned (B), (9), (11) » 
(19), (20) or (21), wherein: Y is CHR^ (R"' forms a bond 
together with rM , and R* forms a bond together with r"' - 

The compound of the above formula (I) of the present 
invention has acidic hydrogen on a thiazolidine ring or 
on an oxazolidine ring. Further, when substituent Z is a 
heterocyclic aromatic group 01 a heterocyclic aliphatic 
group, i-: sometimes has a basic nitrogen. Such a 
compound may be converted to a pharmaceutically 
acceptable non-toxic salt with an appropriate base or 
.cid. if d«.lr.d. Tn* ew«««^ *«*r«wl* t?) can to* 

used for the purpose of the present invention either in 
the free form or in the form of a pharmaceutically 
acceptable salt. Examples of the basic salt xnclude an 
alkali metal salt (lithium salt, sodium salt, potassium 
salt and the like), an alkali earth metal salt (calcium 
salt, magnesium salt and the like), an aluminum salt, an 
ammonium salt. which m^y be unsubstituted or substituted 
with a methyl, ethyl or benzyl group, an organic amine 
salt (methylamine salt, ethylamine salt, dimethylamine 
salt, diethylamine salt, tr imethylamine salt, 
triethylamine salt., cyclohexylamine salt, ethylenediamine 
salt, bicyclohexylamine salt, ethanolamine salt, .. 
diethanolamine salt, tr lethanolamine salt ,. piperazine 
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"It, dibenzylpiperidine salt, dehydroabi«ila«i„e salt 
N,N--bisdehydroabietilami„e salt, benzathine(N,N.- 
dibenzylethylenediamine) salt, glucamine salt, 
".e9lumine(N-™ethyl9luca«i„e) salt, beneta«i„e,N- 
5 be„rylphenetylamine)salt, trometanine, 2-a,„i„o-2- 
hydroxyn,ethyl-l,3-propa„ediol,salt, choline salt, 
procaine salt,, a basic a,„i„o acid salt (lysine salt, 
ornitnine salt, at,inine salt and tbe li.e,, a pyridine 
salt, a collidine salt, a quinoline salt, and the like 
10 Examples Of an acid-addition salt include a mineral acid 
salt /hydrochloride, hydrobronide , sulfate, 
hydrcensuuate, nitrate, phosphate, hydro,e„phosphate. 
d.hydrogenphosphate and the like,, an organic acid salt 
Uornate. acetate, propionate, succinate, .^lonate. 
15 oxalate, „aleate, fu^arate, „alate, citrate, tartrate, 
lactate, glutamate, asparate. picrate. carbonate and the 
ixke), a sulfonic acid salt (n,ethanesulfonate. 
ben.enesulfonate, toluenesulf onate and the like,, and the 
l^^e. Each Of these salts can be prepared by a known 
0 method. 

The compound having the formula ,1,, i.e. i„a„ae type 
thia.oliaines, can be prepared by the following synthetic 

methods. 

A reaction solvent used in the preparation is stable 
. under the reaction conditions, and is preferably so inert 
as not to inhibit the reaction. Examples of the reaction 
solvent include water, alcohols (such as methanol. 
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ethanol, propanol, butanol and octanol), cellosolves 
(such as methoxyethanol and ethoxyethanol ) , aprotic polar 
organic solvents (such as diinethylf ormamide , 
dimethylsulEoxide, dimethylacetamide , tetramethylurea, 
sulfolane and N ,N-diinethylimidazolidinone ) , ethers (such 
as diethyl ether, diisopropyl ether, tetrahydrofuran and 
dioxane), aliphatic hydrocarbons (such as pentane, n- 
hexane, c-hexane, octane, decaline and petroleum ether), 
aromatic hydrocarbons (such as benzene, chlorobenzene , 
nitrobenzene, toluene, xylene and tetralin), halogenated 
hydrocarbons (such as chloroform, dichloromethane and 
dichloroethane) , ketones (such as acetone, methyl ethyl 
ketone and methyl butyl ketone), lower mXlf^^tie 
esters (such as methyl acetate, ethyl acetate and methyl 
p.opionate), alkoxy alkanes (such as di.ethoxyethane and 
d.ethoxyethane), acetonitrile, and the like. These 
solvents are optionally selected depending on the 
reactivity of the aimed reaction, and are respectively 
used alone or in a mixture. In some qases, there are 
used as an anhydrous solvent by using a dehydrating agent 
or a drying agent. The above-mentioned solvents are 
.erely examples which can be used in the reaction of the 

,r„^ nresent invention is not 

present invention, and the prese 

limited to these conditions. 



1 
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^'^^^^^ ^ Preparation of^Compound (I-l) (step A] 





NR 



10 



(11) 



10 



15 



(M) 

(Wherein Ri, R^ r3, rS, ar^e^\?>e°f /"^ed 

above, and R^o ^ .^.^^^^-^ ^^^^ ^ protecting group 
of amide (such as Tr : trityl)). 

A compound wherein R^ and R^ are bonded together in 
Che formula (I), i.e. a compound of the formula (i-i), 
can be obtained by dehydration-condensation of a compound 
of the formula (II) and a compound of the formula (V) . 
The compound of the formula (II) .s a well known compound 
or can be synthesized by the method disclosed in Japanese 
unexamined Patent Publication No. 271288/1991, Japanese 
unexamined Patent Publication No. 277660/1988, Japanese 
unexamined Patent Publication No. 71321/1975 or Japanese 
20 Examined patent Publication No. 34986/1974. The compound 
of the formula (V) is a well known compound or can be 
synthesized by the method disclosed in "j. Prakt. Chem." 

2. p. 253, 1909), "J. Prakt. Chem." (vol. 3, p. 45, 
1919), "Chem. Ber." ,vol. 118, p. 774, 1985), and German' 
25 Laid Open Patent Publication No. DE-3045059. The 

compound the formula (V) wherein rIo is hydrogen, can 
be used an thxs reaction after displacing its acidic 



-so- 



lo 



3 

» 

1 



1 

ii o 



. . «f thiazolidint or oxazolidine 
« the 3-position tniazox 

r r/pUp-^" ......... ^.-v. 

.o.ven. ..e Presence . ^-^j'^^^^^^^^^ 

..a.ocarbons. halo.enated .yarocarbon. , 

acetonitrile. :„clude oraanic 

..s of the base and the acid include o , 
Examples or 1-*^^ 
. „ ,su=h as dimethylamlne, dlethylamlne , 
amines (sucn «» ^r \methvlamine , 

, np diisopropylethylamine, trimetny 
diisopropylamxne, diisop py ^dine, 

nvridino. ..ethanolamine and eth.n 
...p.o...e, P. . .,„.,,,,„.,.-3,p..i.i-n- 
°- -'-^ ' • 1 ,L. or .eta. al.oxid.s ,suc. 
3|pyrimldin-2-one, and the like, 

.hoxide, sodium ethoxide. litXiu- 
as sodium methoxide, inorganic alKali 

and potassium t-butoxad^), morg 
isopropoxxde and po 

.,1 salts (such as potassium carbonate. 
10 "etai salts ,h„„ate, potassium 

Ko„»te sodium hydrogencarbonate, P 

" bonate sodium hydride, potassium hydride, 

nydrogencarbonate. ^ ^^^^^^ 

calcium hydride, sodium acetate a ^ 
organic acids (such as acet 

^o*-ic acid), inorganic acius. 
f r i f luoroacetic acxu, r 

d, andtheliKe. These materials are 
phosphoric acid), a , ^activity of the 

«riately depending on the reactivity 
selected appropriately V 



wo 96/26207 



PCT/JP96/0(M03 



10 



- 81 - 

aimed reaction. 

This reaction can be accelerated by removing water 
forced durin, t.e reaction out of tbe syste. by us.n, an 
appropriate dehydratin, a,ent sucn as molecular sieves 
and anhydrous sodium sulfate or by a.eotropic 
distillation using ' Dean-Stark tube. . 

This reaction is conducted usually at a temperature 
ranging from o-c to a boiling point of a solvent used 

tlocess_J, Preparation of Compound (1-2, (step b) 



-^-^ J, m 




10 




20 



25 



(1-2) 



(Wherein R^, r2, r3 j^e pio „ . 

' « . R , X and x2 are as defined 

above ) , 

A compound of the formula ^^^^^^^^ 
form a bond, obtained by the above method can be 
converted into a compound of the formula ,1-2, and 
" =H) in accordance with an appropriate reduction method, 
for example by catalytically hydrogenating in the 
presence of an appropriate catalyst, or by using an 
appropriate metal-hydrogen complex compound, or by 
reducing a double bond connecting an indole ring with a 
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thiazolidine or oxazolidine ring in a lover alcohol such 
as methanol by magnesium or sodium amalgam. 

The reduction reaction by catalytic hydrogenation is 
conducted usually in a solvent such as water, alcohols. 
5 cellosolves. aprotic polar organic solvents, ethers, 
alkoxyalkanes, lower aliphatic acid esters or lower 
aliphatic acids, preferably water, methanol, ethanol, 
methoxyethanol, dimethylf ormamide , dimethylacetamide . 
tetrahydrofuran, dioxane. dimethoxyethane , ethylacetate 
or acetic acid. The solvent may be used alone or in a 
mixture. Examples of the catalyst used in this reaction 
include Raney nickel, palladium black, palladium carbon, 
ruthenium carbon, platinum oxide and the like. This 
reaction proceeds usually at normal temperature and a 
atmospheric pressure but it is preferable for 
accelerating the procedure of the reaction to optionally 
employ an elevated temperature and a higher pressure. 

m the case of the reduction reaction using a metal- 
hydrogen complex compound, a reaction is conducted in 
water or an appropriate organic solvent at a temperature 
of from 0-C to 150'C, preferably from CC to 30"C, and 
examples of the metal-hydrogen complex compound include 
sodium borohydride, potassium borohydride. lithium 
borohydride. sodium cyanoborohydr ide , potassium tri-s- 
butylborohydr.de, potassium tr iethylborohydr ide , lithium 
triethylborohydride, sodium tr i ethylborohydr ide , 
tetramethylammonium borohydride. tet ra-n-butylammonium 
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borohydride, tetra-n-butylanunoniun cyanoborohydride , 
sodium triacetoxyborohydride, tetra-n-butylammonium 
triacetoxyborohydride, lithium thexylborohydride, 
potassium tr iphenylborohydr ide . sodium 
5 trimethoxyborohydride, rhodium borohydride, 

te-.raethylammonium borohydride, methylt rioctylammonium 
boronydride, calcium borohydride bis ( tetrahydrof uran ) , 
li-.hium dimethylborohydride, zinc borohydride and the 
like. Aljjo, in this reduction, an undesired side 
reaction can be inhibited by adding a Co reagent such as 
CoCl^, C0CI3 and Co(OAc)2 the presence of a ligand 
such as dimethyl glyoxime, 2 , 2 ' -dipyridyl and 1,10- 
phenanthroline (see WO 93/13095). 

In the case of the reduction using an amalgam, the 
reaction is conducted in a solvent such as alcohols, 
preferably ethanol or ethanol at a temperature of from - 
20-C to a boiling point of a solvent used, preferably 
from O-C to SO'C. Also, the reduction method by 
magnesium/methanol can be employed, as described in "J. 
Org. Chem.", vol. 40, P 127 (1975). 

^ Preparation of Compound (i, (Displacement of 
substituent R") {Step C) 



. /^^^c , ri" o 




(wherein , R^, R^, R^ , R^, , and Y are as defined 
above, R" is a substituent (other than a hydrogen atom) 
at the 1-position of an indole ring). 

Among the compounds of the formula ( I ) r the R" 
substituent other than a hydrogen atom at the 1-position 
of an indole ring can be converted to a hydrogen atom by 
a well known appropriate method. The following reaction 
conditions can be employed depending on the type of the 
substituent R" . 

The displacement of the R" substituent can be 
conducted by heat-ref luxing for 1 to 12 hours in a 
mixture solution of sodium hydroxide aqueous 
solution/ethanol when R" is a benzenesulf onyl group, a p- 
toluenesulfonyl 9roup or a p-m«thOKyb%«*«n*ttyi#iftny4 
group; by cataly tically reducing in the presence of 
palladium carbon, lithium aluminum hydride or Raney 
nickel in methanol, ethyl acetate or tetrahydrof uran when 
R" is a methoxy gr<;yap, a methoxymethyloxy group, a 
methoxyethyloxy group or a benzyloxymethyloxy group; by' 
stirring at room temperature in tr i f luoroacet ic acid, a 
mixture solution of sodium hydroxide/methanol or a 
mixture solution of hydrochloric acid aqueous 
solution/methanol when R" is a tertiary butylamino 
carbonyl group or a tertiary butoxy carbonyl group; by 
using tet ra-n-butylammonium fluoride or cesium fluoride 
in tetrahydrof uran at room temperature when R" is a 
tr imethylsilyl group, a tertiary butyldimethylsilyl 
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group, a tertiary butyldiphenylsilyl group or a 

triisopropylsilyl group; by stirring =^ 

y. «y scirring at room temoerature 

in a mixture solution of sodiun, hydroxide aqueous 
solution/ethanol when R" is an acetyl group or a 
.rifluoroacetyl group; by using tet.abutylanunoniu. 
fluoride or a cesiu. fluoride at room temperature in 
tetrahydrofuran when R" is a t r imechylsilylethyloxymethyl 
group; by using lithium bromide and boron 

trifluor.de/ether complex and acetic anhydride when R" is 
a methoxymethyl group; by using sodium methoxide or 
sod.um borohydride in methanol at room temperature when 
a dimethylaminomethyl group; or by heating at 80oc 
- 200.C and decarboxylating when i^ a carboxyl group, 
thus converting the substituent at the 1-position to a 
hydrogen atom. 

EiSces^ Di.pia;e«,e„t of s„bsti.uent of Co^oound 
n-2) fstep D) 



20 




( 1-2 ) 




(1-2) 



25 (wherein pl, r3 j^, e ^lo i , 

' « , X and are as defined 

above ) . 

A compound of the formula n-2, 
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converted into a compound of the formula (1-2) (R**h, 
R^=H) in accordance with a well known method by 
alkylating hydrogen at the 5-position of a thiazolidine 
or oxazolidine ring with an appropriate alkylating agent 
5 (such as alkylhalides including methyliodide and 

ethyliodide, alkylsulf ates including dimethylsulf ate and 
diethylsulfate, or aliphatic or aromatic sulfonic acid 
esters including methyltosylate and methylmesylate ) . 

This reaction is conducted usually in the presence of 
10 a base in an appropriate organic solvent. Examples of 
the solvent used include aprotic polar organic solvents, 
ethers, and alkoxy alkanes, preferably tet rahydrof uran 
and dimethoxy ethane. Examplt-s of the b«c» include 
alkali metal amides (such as LDA: lithium diisopropyl 
15 amide and potassium amide), aliphatic or aromatic lithium 
compounds (such as n-butyl lithium, t-butyl lithium and 
phenyl lithium), and the like. These materials are 
selected optionally depending on the reactivity of the 
aimed reaction. 

This reaction is conducted usually at a temperature 
in the range of from -20«'C to 100«»C, preferably from - 
lO'C to 30»C for 0.1 to 10 hours. 

Process 5 Preparation of Compound (1-2) (Step Ej and 
Deprotection of 
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( VI ) 



i 1-2 1 



H 



(vherein R'. R^ r.. «a, „,o, ^[!> 
10 defined above, and is an appropriate leaving grou. in 
nucleophilic displacement in the present reaction, 
examples of w.ich include a halogen such as chloro, bromo 
and iodo, and an aromatic or aliphatic sulfonyloxv group 
such as P-toluenesulfonyloxy, benzenesulf onyloxy and 
15 '"^thanesulf onyloxy) , 

A compound of th. formula <I, other than the one 

Wherein R« and r' together form a bond i e a r„ 

i-'wiiu, I.e. a compound 

cf the formula ,1-2,, can be obtained by reacting a 
compound of the formula ,v, with an indole derivative of 
0 the formula ,vi,. The compound of the formula ,v, used 
herein is a .ell Kno.n compound or can be synthesized by 
a method disclosed in ■■v^r . Khim. 2h... p. 
»50,, .... ehem... ,vol. 3,, p. 1538, 1991,, ■■j. 

Prakc. Chem." (vol 7Q p ica 

» ^J-- ^. 79, P. 259 (1909), "j. Prakt 

Chem... ,vol. 99, V. S6 ,1919, or Japanese Unexamined 

Patent Publication No. 216882/1984. The compound of the 

formula ,v, wherern is hydrogen, is used in this 



25 Chem 
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reaction preferably after displacing its acidic hydrogen 
with an appropriate substituent (such as Tr : trityl) by a 
known method. 

This reaction is conducted usually in an appropriate 
5 organic solvent in the presence ot base. Exan,ples of the 
solvent thus used include aprotic polar organic solvents 
(such as H«PA: hexamethylphosphor i c triamide and DMPU: 
l,3-dimethyI-3.4,5,6-tetrahydro-2(lH)-pyrimidine), ethers 
(such as THE: tetrahydrof uran ) and alkoxyalkanes , and thP 
10 solvent may be used respectively alone or in a mixture. 

Examples of the base thus used include a strong base such 
as alkali metal amides (e.g. lda : lithium diisopropyl 
amide, sodium amide and potasniun, amid.) and aJiphatie or 
aromatic lithium compounds (e.g. n-butyl lithium, t-butyl 
15 lithium and phenyl lithium). These materials are 

selected optionally depending on the reactivity of the 
aimed reaction. 

The reaction using a compound of the formula (V) 
wherein F:< and R^o are hydrogen, can be conducted in 
accordance with a method disclosed in "J. Labelled 
Compounds and Radiopharmaceuticals" (vol. XXVIII, No. 8, 
p. 911, 1990). In such a case, a compound of the formula 
(V) is reacted with n-butyl lithium usually in an inert 
gas atmosphere such as nitrogen and in a mixed solvent 
25 such as THF: HMPA=4:1 at a temperature of from -IDQoc to 
-10»C to form an anion, which is then reacted with an 
indole compound of the formula (VI) to obtain a compound 
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Of the formula (1-2,. The reaction of the anion and the 
indole compound (VI) is conducted usually at a 
temperature of from -SO'c to 100-0, preferably from -lO't 
to room temperature. The reaction time may be varied 
5 depending on .he materials used, but is usually from 0 5 
to 1 hour for the formation of an anion and from 0.5 to 5 
hours for the reaction with an indole compound. 

Also, this reaction can be conducted in accordance 
with a method disclosed in "j. Amer . Chem. Soc." (vol. 
10 87. p. 4588, 1965) or "J. „ed. Chem." (vol. 34, p. 1538, 
1991). m such a case, a compound of the formula (V) is 
reacted with magnesium methylcarbonate in an inert gas 
atmosphere such as nitrogen and in an aprotic polar 

•^.-.i. .«iv.„. .uch a. dimethxl,o™„i,,e to 5orm a 

c e ^^^^^^^ ^^^^^^^^ ^^^^ ^^^^^^ 

-er reacted w.th an indole compound of the formula 
^) to oota.n a compound of the formula (Z-^). This 
reaction is conducted usually at a 

^ly at a temperature ranging 

.o.„a..on o. .He cHeXate co.pou„a ta.es tro. O.s to , 
hours and the reaction with the i„H„, 

itn the indole compound takes 

'"•O"! 0.5 to 5 hours. 

«n some cases, an a„ide ,roup at the 3-position o/ 
thiazolidine rin, of the compound of the formula 
thus obtained may be deprotected by a well-k„„ 
When is Tr , , "ell-known method. 

" -tr.tyl,, this method is conducted by 
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using an organic acid such as trif luoroacetic acid and 
trichloroacetic acid or an inorganic acid such as 
hydrochloric acid and sulfuric acid. This reaction is 
conducted in the absence of a solvent or in the presence 
5 of a solvent such as ethers including tet rahydrof uran and 
dioxane and halogenated solvents including chloroform and 
dichloromethane, at a temperature ranging from 0**C to 
lOO^C. preferably from 10*»C to 50«C, for 0.1 to 5 hours. 
Process 6 




( xri ) ( Mc ) 

(r',r\r'°=h, X^=S, X^=NH) 

(wherein , R^, and R^ are as defined above, and R^^ 
is Cy-C^ alkyl such as methyl, ethyl, n-propyl , i-propyl, 
n-butyl and t-butyl, and Hal is a halogen atom such as a 
chlorine atom, a bromine atom and an iodide atom) . 
20 A compound of the formula (I) wherein R^ and R^ are H 

and is S and is NH, i.e. a compound of the formula 
(I-2c) (R*, r''=H, X^ = S, x2=nH), can be obtained by 
reacting thiourea with a halocarboxylic acid ester of the 
formula (XII). 

25 This reaction is conducted usually in an appropriate 

organic solvent in the presence of base or acid. 
Examples of the solvent used include alcohols. 
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cellosolv.s .nd aprotlc polar organic solvents, 
preferably sulfolane. 

This reaction is conducted at a temperature of fron. 
0-C to a boUin, point of a solvent used, preferably fro. 
iO'C to 150-C, for 0.5 to 10 hours. 

AS the reaction proceeds, a hydrogen halide is by 
produced, but the reaction can be accelerated by 
capturing the by-produced hydrogen halide with an 
appropriate base. Examples of the base used include 
organic amines ,such as di.ethyla.ine, diethylamine. 
d-sopropyla.i„e. diisopropylethyla.ine, tri.ethyla.ine 
tr.ethyla.ine, piperidine, piperazine, pyrrolidine, 
morpholine, pyridine, .ethanolamine and ethanola.ine, 
-organic al.ali „etal salts <such as sodiu. acetate and 
potassium acetate) and the like. 
Process 7 



20 



25 



H 




(I-2c) 



( I-2d ) 
(X'=S.X-=0) 



(wnere.n ,3, ,e ^^^^^^^ ^^^^^^ 

A compound Of the formula (l-2c, (X^=s, X-.„), can 
be converted into a compound of the formula (:-2d, (x-s 
X^=0, hy hydroly.in, an lm.no .roup at the 2-positlon of' 
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thiazolidine by a well known method. 

This reaction is conducted usually in the presence of 
water and an acid in an appropriate organic solvent. 
Examples of the solvent include usually alcohols, 
cellosolves, aprotic polar organic solvents, ethers and 
alkoxy alkanes, preferably methanol, ethanol, 
methoxyethanol, sulfolane, dioxane and dimethoxyethane . 
Examples of the acid include inorganic acids (such as 
hydrochloric acid, sulfuric acid and hydrobromic acid), 
and these materials are selected optionally depending on 
the reactivity of the aimed reaction. 

This reaction is conducted usually at a temperature 
in the range of from 50«C to a boiling point of a solvent 
used in the reaction, preferably from 80«C to 150'»C. The 
15 reaction time is usually from 0.5 to 30 hours. 
Process 8 



10 




(XV„ 

(wherein , r3, r< , rIo, r12^ X^, y, v and 2 are as 

defined above). 

An indole compound {R^=-V-Z) of the formula (XVI) can 
25 also be obtained by reacting a compound of the formula 
(XV) with a hydroxyl group, a thiol group or an amino 
group of an indole compound of the formula (XIV) by a 
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nuclecphiXic subsUtuticn reaction. The ccnpound of the 
formula ,xiv, is preferably protected hy substituting 
hydrogen of wi,n an appropriate substituent .such as 

Tr: trityl). 

5 Th.s reaction xs usually conducted in an appropriate 

organic solvent in the presence of base. Examples of the 
solvent used include aptotic polar organic solvents, 
ethers, aromatic hydrocarbons, hydrogenated hydrocarbons, 
a.koxyalfcanes, acetonitrile, and the like. 

Examples of the base thus used include organic amines 
<such as d.methylamine, diethylamine, diisopropylamine. 
d..sopropylethylami„e, trimethylamine, triethylamine, 
P.peridine, piperazine, pyrrolidine, morpholine, 
pyridine, methanolamine and ethanolamine, . Acid Captor H- 
.5 ^-"-dilycro-JH-pyridoll.J-alpyrimidin-J-one and Acid 
Captor 9-me thyl-3 . 4-dihydro-2H-pyr >do( 1 , 2- 

aipyrimid.n-2-o„e,, metal alkox.des .such as sodium 
methoxide, sod.um ethoxide. lithium isopropoxide and 
potassium t-butoxide,. inorganic alkal. metal salts .such 
as sodium hydroxide, potassium hydroxide, .lithium 
hydroxide, potassium carbonate, sodium carbonate, sodium 
nydrogencarbonate, potassium hydrogencarbonate, sodium 
hydride, sodium acetate and potassium acetate), and 
alkali metal amides .such as sodium amide). These 
materials are selected appropriately depending on the 
reactivity of the aimed reaction. 

This reaction is conducted usually at a temperature 
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ranging from -ZO^'C to a boiling point of the solvent 
used, preferably from 20**C to 150*C, for from 0.5 to 30 
hours. 

Among compounds thus obtained, the one having a 
5 protecting group on the thiazolidine ring as represented 
by the formula (XVI), can be led to a compound of the 
formula (I) either in accordance with the method 
disclosed by T.W. Greene, P.G.M. Wuts in '•Protective 
Groups in Organic Synthesis" (1991) or deprotecting the 
10 amide group at the 3-position of the thiazolidine ring by 
the method described in Process 5. 
Process 9 



IS 




(XIV) (Will) 



(wherein R^, , R^ , R^O, R-^^^ pn^ ^ ^2^ ^ 2 

are as defined above). 

An indole compound (R^=-V"W-Z) of the formula 

20 (XVIII), can also be obtained by reacting a compound of 
the formula (XVII) with a hydroxyl group, a thiol group 
or an amino group of an indole compound of the formula 
(XIV) by nucleophilic substitution reaction. The 
compound of the formula (XIV) is preferably protected by 

25 substituting hydrogen of R^° with an appropriate 
substituen-: (such as Tr : trityl). 

Among compounds of the formula (I), a compound 
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wne.ein «^ is -v-„-z a„a w u COCH,. can .e o..ai„ed 
usxng a compound of Z-COCH,-Hai ,„=C0CH„ R-=„aa, ^ 
Hal are .ubstituents explained above,. Such a compound 
well .:„o„„ and is co,.™ercially available, or can be 
S Obtained by a „ell .„o„„ method Uor example, British 
La.d open Patent Publication No. 1107677 discloses a 

compound wherein z is Dvrrni« ■> 

pyrrole, Japanese Unexamined Patent 

Publication «o. 8S37V19e6 discloses a compound wherein Z 
- oxazole or thiazole and U.S. Patent No. .a67,6« 
10 discloses a compound wherein z is triazole,. Also, such 

a compound can be obtained bv hai«- 

tained by halogenatmg Z-COCH3 <for 

example, "Bull Sor pk;-, » 

ull. soc. Chxm. Fr., p. 1750 (1973)" discloses 

a compound wherein z is furan "t*».-.»k ^ 

j-uran. Tetrahedron, 29(2), p 

^» ,1,73,. discloses a compound wherein z is thiophene. 
5 Heterocyclic Chem.. .7,5,. p. l,05 .^^..^^^ 

a compound wherein z is pyrrole. ..Bull. Soc. Chim. Pr 
p. S.O ,19=8, ••, -Bull. soc. Chim. Pr.. p. 3I8 ,1987,"," 

33,1,, P. 275 ,19se,... ..Arch. 
P^arm.. 315,,.. p. ,„a ,1983,.. and ..Synlett.. ,„, p. 
> U991,.. disclose a compound wherein z is pyrazole, ..j 
Heterocyclic Chem., 1„8,, p. 17.3 ,1980,- discloses a 
compound wherein z is imidazole, and chem. Soc ^ 
CUO,, p. ,005 ,19,6,.. and "Heterocycles . 26,3,, p. 7.5 
(1987, •■ disclose a compound wherein z is triazole, as a 

Starting material bv mean«i r^f 

oy means of an appropriate well known 

Halo^enation method ,e.,. a method disclosed in Japanese 
Onexamine. Patent Publication No. 85372/1986,. Also, 
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such a compound can be obtained by subjecting Z-C02R' 
(R'=lower alkyl or substituted or unsubstituted benzyl) 
(for example, "2. Chem. , 9(1), p. 22 (1969)" and "Synth. 
Commun., 20(16), p. 2537 (1990)" disclose a compound 
5 wherein Z is thiophene, "J. Org. Chem. , 55(15), p. 4735 
(1990)" and "Chem. Pharm. Bull., 17(3), p. 582 (1969)" 
disclose a compound wherein Z is pyrrole, European Laid 
Open Patent Publication No. 506194 discloses a compound 
wherein Z is imidazole, and "Chem. Ber., 117(3), p. 1194 
10 (1984)" discloses a compound wherein Z is pyrazole or 

triazole) as a starting material to an appropriate well 
known reduction-oxidation reaction (for example, 
reduction by diisobutyl aluminum hydride and then 
oxidation by manganese dioxide) to obtain Z-CHO, and 
15 further by converting the product thus obtained to Z- 
COCHj-hal by an appropriate method (e.g. a method 
disclosed in "Tetrahedron Letters, p. 4661 (1972)"). 

This reaction can be conducted in the same manner as 
in the Process 8. 
20 Among compounds thus obtained, the one having a 

protecting group on the thiozolidine ring as represented 
by the formula (XVIII), can be led to a compound of the 
formula (I) either in accordance with the method 
disclosed by T.W. Greene, P.G.M. Wuts in "Protective 
25 Groups in Organic Synthesis" (1991) or deprotecting the 

amide group at the 3-position of the thiazolidine ring by 
the method described in Process 5. 
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(wherein r3, rV rIO, ^ ^ 

are as defined above). 
10 An indole compound (r1=-w-v.Z) of the formula (XX) 

can also be obtained by reacting a compound of th% 
formula (XV) with a hydroxyl group, a thiol group or an 
amino group of an indole compound of the formula (XIX) by 
nucleophilic substitution. The compound of the formula 
L5 (XIX) is preferably protected by substituting hydrogen of 
with an appropriate substituent (such as Tr : trityl). 
-his reaction can be conducted in the same manner as 
in the above Process 8. 

Among the compounds thus obtained, the compound 
0 having a protective group introduced into a thiazolidine 
ring part of the formula (XX) can be converted into a 
compound of the formula ( I ) by deprotecting an amino 
group at the 3-position of the thiazolidine ring in 
accordance with the method disclosed by T.W. Greene, 
F.G.M. Wuts "Protective Groups in Organic Synthesis" 
>199i) or the method disclosed in the Process 5. 
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O 



10 



H-V-\V 




NR 



10 



fXVII) 




15 



20 



25 



fXXl) 

(wherein r2, r3 r4 j^io „i2 „ , , 

' R ' R ' X^ X2, Y, V, w and 2 

are as defined above). 

An indole compound (R-^=-w-V-W-2 » r.f .->, * 

* w V w Z) of the formula (XXI) 

can also be obtained by reacting ^ ^ 

reacting a compound of the 

^orn,ul. ,XVIX, wt. , ,„up. . thiol ,.oup o. .„ 

a.n.„o group of an indole compound of the fornula ,XIX) 
The compound of the formal. ,xix, is preferabi; protected 
by substituting hydrogen of with an appropriate 
substituent (such as Tr: trityl). 

This reaction can be conducted .„ the sane manner as 

in the above Process 8. 

■ A»ong the compounds thus obtained, the compound 
bavin, a protective group introduced into a thiazolidine 
rxng part of the formula (XXI) can .be converted to a 
compound of the formula (I, by deprotect.ng an amino 
.roup at the 3-positio„^.the thia.olidine ring in 
accordance with the metfibi^^dlsclosed by T.w. Green, 
P.G.H. „uts •■Protective Croups in organic Synthesis" 
(1991) or the method .disclosed in the above Process 5. 
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Process 12 



fXXII) R" X» 

(XXIV) 

(Wherein r2, r3, rIO^ j^i2^ 

are as defined above). 

An indole compound fRl^-w^v^Z) of the formula (XXIV, 
) can .ISO be obtained by reacting an indole compound of 
the formula (XXII) with a hydroxyl group, a thiol .roup 
or an amino group of a compound of the formula (XXIII) by 
nucleophilic substitution. The compound of the formula 
(XXII) is preferably protected by substituting hydrogen 
or Rio appropriate substituent (such as Tr : 

crityl) . 

This reaction can be conducted in the s^mo 

xn cne same manner as 

in the above Process 8. 

Among the compounds thus obtained, a compound having 
a protective group introduced into a thiazolidine ring 
part Of the formula (xxiv, can be converted to a compound 
Of the formula ( I ) by deprotecting an amino group at the 
3-position Of the thiazolidine ring in accordance with 
the method disclosed by t.W. Greene, p.g.M. Wuts 
"Protective Groups in Organic Synthesis" (1991) or the 
method disclosed in the above Process 5. 



^' V, w and Z 



20 



25 
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Process 13 



5 




are as defined above). 



An indole compound (R^=-W-V-W-Z ) of the formula 
10 (XXVI) can also be obtained by reacting an indole 

compound of the formula (XXII) with a hydroxyl group, a 
thiol or an amino group of a compound of the formula 
(XXV). The compound of the formula (XXII) is preferably 
protected by substituting hydrogen of with an 

15 appropriate substituent (such as Tr : trityl). 

This reaction can be conducted in the same manner as 
in the above Process 8. 

Among the compounds thus obtained, a compound having 
a protective group introduced into a thiazolidine ring 
20 part of the formula (XXVI) can be converted to a compound 
of the formula (I) by deprotecting an amino group at the 
3-position pf the thiazolidine ring in accordance with 
the method disclosed by T,W. Greene, P.G.M. Wuts 
"Protective Groups in Organic Synthesis" (1991) or the 
25 method disclosed in the above Process 5. 

Now, the processes for producing intermediates useful 
for the preparation of the compounds of the present 



» 
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^.^'^ihM^U^o^ introduction o. substituent i„eo t.e 

2-positcn of indole 




CVII) 
(R'=2-\V-,R"=H) 




(HI) 

(R'=Z-W-,R"=H) 
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invention will be described hereinafter • 
Method for preparing intermediate (III) 
Synthesis Route 1 [Step al 



5 




nv) 

(III) 

10 [Wherein R^, R^, R^ and are as defined above, and R^ is 
a hydrogen atom, a Cj-C^ alkyl group, a phenyl group or a 
benzyl group) . 

A hydroxymethylindole (intermediate (III)) is 
available by using a commercial available reagent or by 

15 reducing a carboxyl indole of the formula (IV) or an 
alkoxyca r bony 1 indole . 

The step of synthesizing the compound of the formula 
fill) can be conducted by using a well known appropriate 
reducing agent (e.g. metal hydride complex compounds such 

20 as LAH: lithium aluminum hydride, SAH: sodium aluminum 

hyaride, sodium tr iethoxyalumi num hydride f Red-'Al: sodium 
bis ( 2-methcxyethoxy ) aluminum hydride, SBK: sodium 
borohydride and LBH: lithium borohydride, and metal 
hydride compounds such as DIBAH: diisobutyl aluminum 

25 hydride, and catalytic hydrogena t icn using CuBaCrO as a 
catalyst ) . 
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(wherein , , , R", W and Z are as defined above, 
and is a protecting group (such as t- 
butyldimethylsilyl group) of a primary hydroxyme thyl 
group) . 

5 Among hydroxymethyl indole compounds of the formula 

(Ill)r a compound having a hydrogen atom at the 2- 
position of an indole ring can get a carbon functional 
group: (Z-W-, Z~V-W-, Z-W-V- and Z-V-) introduced at 

the 2-position by means of the following method. 
10 (Protection of hydroxymethyl group) 

In this synthesis route, a compound (VII) can be 
obtained by protecting a primary hydroxymethyl group of 
hydroxyme thyl indole of th» formula YTTI) by m#«n« of « 
well known method. For example, protection of these 
15 alcohols can be conducted in accordance with the method 
disclosed by T.W. Greene, P.G M. Wuts in " Protective 
Groups in Organic Synthesis" (1991). A protective group: 

is preferably stable under basic conditions in the 
following step, examples of which include a substituted 
20 silyl group (such as tr imethylsilyl , tr iethylsilyl , 
triisopropylsilyl r dimethylisopropylsilyl , 
diethylisopropylsilyl r dimethylthexylsi lyl , t- 
butyldimethylsilyl, t-butyldiphenylsilyl , tr ibenzylsilyl , 
tri-p-xylylsilylr tr iphenylsilyl , diphenylmethylsilyl and 
25 t-butylmethoxyphenylsilyl ) , a substituted acyl group 

(such as chloroacetyl, di<;hloroacety 1 , tr ichloroacetyl , 
f luoroaccjtyl , dif luoroacetyl , tr i f luoroacety 1 and 
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I (=uch .s methoxycarbcnyl, ethoxycarbonyl , t- 
butyloxycarbony: a„a i-bu.yloxyca.bonyl, . the aUe 

particularly preferahi« 4.-4 • 

y pxrererably triisopropylsilyl , t- 

5 butyldimethylsilvl t ^ ■ w 

i^yi, t butyldiphenylsilyi and the like 

W.en the protective .roup is t-.utyldi.etnylsilyi , this 

reaction is conducted by using t-butyldi.ethylsilyl 

Chloride in di.ethylf or.a.ide in the presence of 

10 c"rT^ "^^^^^"^^ " - - 

10 Chem. Soc, vol. 94, p 6190 (I972). 
(Step b) 

in Step b, at the .-position of the indole ring of 
tbe compound ,vir, tbus obtained, a carbon functional 
9roup= z-„-, z-v-w- or z-v- can be introduced in 
15 accordance „itb tbe „etbod disclosed by «. Kartitz.y. 
-Tetrahedron Letters" vol. 26,48), P5935 ,1985). 

A compound of the formula (VIII, „eans an 
electrophil.c rea,ent which can be reacted with an indole 
-n, „etalated in .tep b. ^xa„ples of a substrate usable 
:0 .n such a reaction are illustrated below, ror example. 
- the case of synthesi.m, a compound of the formula 

(VII) wherein w is -CH,- (r<i=h b«-b „-i > 

2 i« H, R -B, m-l), a compound of 
the formula Z-A (A is -CH -b <b • 

CHj-B (B js a leaving group in 

this reaction, such as a chlorine atom, a bromine atom. 
: - iodine atom, methanesulf onyl, ben«nesulf onyl and p- 
ccluenesulfonyl), can be employed. When synthesizing a 
compound of the formula ,vil) wnerein „ is -c,=o,- ,pa 



10 
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and R* together form an oxo ^roup and in=l), a compound of 
the formula Z-A (A is -C(=0)-B (B is a leaving group in 
this reaction, such as OH, OLi , ONa , OK, a chlorine atom, 
a bromine atom, an iodine atom and methoxymethylamino, 
5 preferably OK, a chlorine atom, a bromine atom and 

methoxymethylamino)) can be employed. In the case of 
synthesizing a compound of the formula (VII) wherein W is 
-C(OH)H- (R***!!, R*=OH, m=l ) , a compound of the formula Z- 
A (A is -CHO) can be employed. In the case of 
synthesizing a compound of the formula (VII) wherein w is 
-C(OH)R'*- (R**=Me or Ph , R®=OH, m=l ) , a compound of the 
formula 2-A (A is -C=0)-R*' (R'^'M* or Ph)) can be 
employed. In tl»» cm of •ywthMtiiHt « 

formula (VII) wherein V is -S-, a compound of the formula 
Z-A (A is -S-S-Z) can be employed. 

When synthesizing a compound of the formula (VII) 
wherein V is -SO^-, a compound of the formula Z-W-A or Z- 
A (A is SO2-B (B is an eliminated group in this reaction, 
such as a halogen atom, preferably a chlorine atom)) can 
be employed. When synthesizing a compound of the formula 
(VII) wherein W-V is CO-NH, a compound of the formula Z-A 
(A is -N=C=0) can be employed. 

A compound of the formula (VIII) may be a 
commercially available reagent or can be synthesized by a 

25 well known method. : 
In this case, lithium tetrahydrof uran , sodium 
hydroxide, potassium hydroxide, lithium, sodium. 



15 



20 



25 
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^ ^^^^^^^^^^ 

! """" " '-""^^ ii^^i^^ U us.a in an inert 
-o.p.e.e ..c. as ni..o,en o. a.,on. po. e.a„pie. i„ 
the case usin, Ut.i„„. reaction U 

5 conducted ^i- a 4-^-. ijpSrT^^ . 

at a tenperame Of from -loo-c to loo-c, 
preferably at -7ft«r -i ^ 

With a ' ""^ '"^ 

With a compound of the formula , villi i. 

■'^ '^'^D " then conducted 
C. Thereafter, the reaction temperature is 
re d to room temperature, and a saturated ammonium 

.0 chior.de a,ueous solution is added thereto, and the 
reaction mixture is heated at ^O-C-a^O-c to obtain a 
compound of the formula ,VXX. or to isolate a carho..lic 
ac.d compound (VII, rh^cooh by recrystalli,»^ ■ 
is th.n I. ^crystallization, which 

then heated at SO-COO-C to conduct decarboxylation 
.5 .Deprotection of hydroxylmethyl ,roup, 

Oeprotection of a primary hydroxylmethyl ,roup is 
"naucted by means of a well Known method. ror exampl 
deprotection of these al.nh , ■ example. 

cnese alcohols is conduet.rt I- 
uifh »-wnaucted in accordance 

-^he method disclosed by 

P otecti„e croups i„ organic Synthesis- ,1.,1. to obtain 
a compound .IIX, wherein is introduced at the 
Po-tion. When is t-butyldimethylsilyi . this reaction 

conducted by usin, tetra-n-butyla^onium fluoride in 
THP .etrahydrofuran at cc-^cc in accordance with the 
method disclosed in 7 a» 

J. Amer. Chem. Soc, vol. 94 

P6190(1972). 
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Synthesis Route 3 Introduction of substituent at the 
2-position of indole 





CIII) 
(K'=H,PVH) 



Step C 
2-A 

rs'iii) 




mi) 




(VII) 
(R'=Z-W. .RVH) 



R^ 



R' 




OH 



(HI) 

(R*=Z-VV. , R"*H) 



15 



1 

20 



25 
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(wherein Ri , r2, r3 pS p9 p„ „ ^ , , 

' R . R , W and z are as defined 

above ) . 

I 

Anon, .l.oxycacbonyl indoles of the formula ,1V, a 
compound .avi„9 an indole ri„, havin, Hydro,e„ at the 1- 
5 position and the 2-position can be converted to the 
corresponding hydroxymethyl indole (compound (IIIJ, by 
.ntroducin, a carbon functional ,roup= pi ,,-W-, by means 
Of the following method. 

The alkoxycarbonyl indole of the formula ,lv, used 
10 may be a commercially available reagent or may be 
Obtained by esterifyin, indole carboxylic acid as a 
starting material by a well known method. 
(Displacement of R" substituent) 

in this synthesis route, firstly a substituent: R» 
<'H, is introduced at the l-positio„ of an indole ring of 
alKoxycarbonyl indole ,lv,. Examples of «» ,„,,^^^ ^ 
C, alkyl group, a c,-c. alkoxymethyl group, a C,-c, 
alkylaminomethyl group, a carboxyl group, a C,-c 
alkoxycarbonyl group, a c,-c, alkylaminocarbonyl 'group, a 
C,-C, alkoxy group, a C,-C, alkoxyalkylmethyloxy group, 
an alkylsulfonyl group and an aryl sulfonyl group, 
preferably methyl, methoxymethyl , dimethylamlnomethyl 
carboxyl. t-butyloxycarbonyl . methylcarbamoyl , methoxy 
methoxymethyloxy, mesyl, benzene sulfonyl, p- 
toluenesulfonyl, p-methoxybenzenesulf onyl , p- 
fluorobenzenesulfonyl and p-chloroben«nesulf onyl, more 
preferably benzene sulfonyl. When R» is Phso,-, this 



w o V6/Zt.z07 PCT/JP9WWM03 

- 109 - 

reaction is conducted by using benzenesulf onyl chloride, 
sodium hydride and n-butyl lithium in dimethylf ormamide 
at 0**C- 100®C in accordance with the method disclosed t>y 
R.J. Sundberg, "J. Org. Chem.'* vol. 38(19), P3324 (1973). 
5 (Reduction of alkoxycarbonyl group) 

The alkoxycarbonyl group of the .compound (IV) thus 
obtained is reduced by using an appropriate reducing 
agent such as DIBAL: diisobutylaluminium hydride and LAH: 
lithium aluminum hydride by means of a well known method 

10 to obtain the corresponding hydroxyraethyl indole 

(compound (III)). This reaction is conducted, for 
example, in THF at 0**C-50^C. 
(Protection of hydroxymethyl group) 

The primary hydroxymethyl group of the hydroxymethyl 

15 indole (compound (III)) is protected by means of a well 
known method to obtain a compound (VII). A protective 
group: R^ should be preferably stable under basic 
conditions in the following step/ and the same protective 
group as used in Synthesis Route 1 can be used. For 

20 example, when a t-butyldimethylsilyl group is used, a 

protective group can be introduced in the same manner as 
in Synthesis Route 1. 
(Step c) 

In the compound (VII) thus obtained, a carbon 
25 functional group R^ can be introduced at the 2-position 
of the indole ring in accordance with the method 
disclosed by R.J. Sundberg, "J. Org. Chem.", vol. 38 
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(19), P3324 (1973). 
i In ^his reaction, a compound of the formula (VII, is 

reacted with a ha.e to anionic the .-position unCer an 
-ert ,as atmosphere such as nitrogen or argon in an 
5 aprotic organic solvent such as tetrahydrof uran, ether 
i-prop.l ether, „-pentane. i-penta„e. cyclopentene. „- 
^exane, cyclohexanej HHPA: hexamethylphosphoric triamlde. 
HMPT: hexamethylphosphorous triamide, N,N,N. 
tetramethylethylenediamine, d.oxane, dimethylsulf oxide or 
10 d.methylformamide. Examples of the base used include n- 
^utyl lithium, s-butyl lithium, t-butyl lithiu., phenyl 
lithium, methyl lithium, lithium diisopropyl amide, 

potassium bis,tri„ethylsilyi,amide, calcium hydride 
sodium hydride, potassium hydride, potassium carbonate, 
l.thium hydroxide, sodium hydroxide, potassium hydroxide 
l.thxum. sodium, potassium, ..nc, magnesium or copper 
preferably „-butyl Uthxum, s-butyl lithium, t-butyl 
lithium or LOA. For example, when t-butyl lithium is 
used, the reaction is conducted at a temperature o, from 
-lOCC to loo-c, preferably from -78-0 to O-c, for 1„ to 
120 minutes, and then the reaction with a compound of the 
formula :vill, is conducted to introduce a carbon 
functional group at the 2-positon of the indole ring, a 
compound of the formula (VIII, „ay be a commercially 
available reagent or may be synthesized in the same 
manner a*, above. 

(Deprotection of hydroxymethyl group) 



j 

15 
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The deprotection of a primary hydroxymethyl group is 
conducted by means of a well known method to obtain a 
compound (III) having introduced at the 2-position. 
When is t-butyldimethylsilyl , tnis reaction is 
conducted under the same conditions ac in Synthesis Route 
1 . 

Method for preparing intermediate (II) 
Synthesis Route 1 



10 




Slep d 




f-CHO 



(ID 
(R'=H) 



15 



20 



Slcp c 



I" 



.2. 



R" 

(II) 
(R'*H) 



25 



(wherein , r'. R^ and R" are as defined above). 

A carbonyl indole of the formula (II) is a well known 
compound or can be obtained by oxidizing a hydroxymethyl 
indole of the formula (III). This step is conducted by 
using an appropriate oxidizing agent (such as manganese 
dioxide, PCC : pyr idiniumchlorochr ornate , PDC: 
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pyridiniumdichromate, DDQ: dichlorodicyanobenzoguinone, 
chloranil, Swern oxidizing agent: oxalyl chloride- 
dimethylsulfoxide-tertiary amine or sulfur trioxide- 
pyridine complex). 

5 An example of using pyridine chromic acid complex as 

. an oxidizing agent is disclosed in Japanese Examined 
Patent Publication No. 34986/lsr74. 

A formylindole of the formula (II) (r6=h) obtained by 
the above method can be converted to a carbonylindole of 
thfe formula (li) (r^^h) by alkylating the formyl group 
with an appropriate alkylating agent. 

This step can be conducted by the method using 
diazomethane as disclosed in "Tetrahedron Letters" P955 
(1963, and -Chem. Ber." vol. 40, P479 (1907), the method 
using alkyl halide as disclosed in "Synth. Commun." vol 
14(8), P743 (1984) or the method using alkyl lithium as 
disclosed in "J. Org. Chem. " vol. 30, P226 (1965). 



10 



15 
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Synthesis Route 2 

Introduction of substituent and formylation at the 
positon of indole 

Reduction 




(IX) 

(R'=Br,I , P"=H) 



Oxvdation 



Mcihylation 



, 1. 




H 



it 



H 
H 



rL 



I 



15 



20 



25 



Slcp f 

1) Formylation 

2) 2-A 

r\'iii) 



I 



.CHO 



2-W" 



(II) 



(R' = /.--\V-,VV=CH0H, R''=:MeO) 

(wherein , R^, R-^, R", W and Z are as defined above). 

Among f ormylindoles of the formula (11) (R^=H) , a 
compound having a formyl group at the 2-positon of an 
indole ring and having a carbon functional group R^ at 
the 4-/ 5-r 6- or 7-position can be synthesized by the 
following method. 

A carbon functional group: v} can be introduced in 
the indole nucleus by protecting a nitrogen atom at the 
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, a..ox, ,.oup. particularly a ™„Ho.y ,.oup. co„aucti„, 
for^ylation at the ^-position, conducting „etalatio„ of 
the haloinaole in the presence of a .tron, hase ana then 
5 -actin, With an aldehyde compound of the formula ,xi, 
(Reduction of indole ring) 

A haloindole ,IX, used as a starting material has a 
hydrogen ato. at the 1-positon and a halogen ato. at the 
5-, 6- or 7-positio„. The halogen ato„ is preferably 
10 bromine or iodine. „ore preferably brcnine. and the 

^aloindcle ,xx, used is a co^eroially available reagent 
or can be synthesized by a well .nown method. The 
haloindole ax, can be converted into the corresponding 

-indoline (compound fxi i h« 

P una (xn by reducing at the 2- and 3- 

positions Of the indole ring, for example, by the .ethod 
(1974). 

.synthesis of ^ethoxyindole by oxidation and „ethylatio„ 
of indoline) 

The indoline (compound (X,, can be converted into the 
corresponding l-methoxyhaloindole (compound <lx,, by 
conducting oxidation and methylation at tlSe 2-. 3- and 1- 

posltions in accordance with the method disclosed in . 

Japanese Unexamined Patent Publication No. 31257/1991 ,„ 

somei,. This reaction is conducted by oxidising with a ' 

30% hydrogen peroxide aqueous solution in a 

methanol/water mixture solvent in th. 

ouxvenc in the presence of 



disodium tungstate dihydrate as a catalyst at 0»C and 
then methylating with diazomethane or dimethylsulf uric 
acid: potassium carbonate at room temperature. 
(Step f) 

5 1-methoxyhaloindole (compound (IX)) can be converted 

to the aimed formylindole (compound (II)) by conducting 
formylation at the 2-positon and then reacting with 
compound (VIII) in accordance with the method disclosed 
in "Heterocycles" by M. Somei, vol- 132, P221 (1991). 

The :?-position of 1-methoxyhaloindole is anionized by 
reacting with a base under an inert gas atmosphere such 
as nitrogen or argon in an aprotic organic solvent such 
as tetrahydrof uran, ether, isopropyl ether, n-pentane, i- 
pentane, cyclopentane , n-hexane, cyclohexane , HHPA: 

15 hexamethylphosphoric triamide, HMPT: 

hexamethylphosphorous triamide, N,N,N',N'- 
tetramethylethylene diamine, dioxane, dimethylsul f oxide 
or dimethylformamide. Examples of such a base include n- 
butyl lithium, s-butyl lithium, t-butyl lithium, phenyl 

20 lithium, methyl lithium, LDA: lithium diisopropyl amide, 
potassium bis( trimethylsilyl )amide , calcium hydride, 
sodium hydride, potassium hydride, potassium carbonate, 
lithium hydroxide, sodium hydroxide, potassium hydroxide, 
lithium, sodium, potassium, zinc, magnesium and copper, 

25 preferably phenyl lithium, n-butyl lithium and LDA: For 
example, when phenyl lithium is used, the reaction is 
conducted for 10-120 minutes by lithium-modifying the 2- 
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position in tetrahydrofuran at a temperature of from - 
■lOOoc to loooc, preferably from -78-C to and 
reaction with N,N'-dimethylformamide, N,N'- 
methoxymethylformamide is then conducted for 5 to 120 
5 minutes. Thereafter, the 5-position is anionized by 
further reacting with a base at a temperature of from - 
lOOoc to 100«C, preferably from -7S^c to O'C. Examples 
Of the base used include n-butyl lithium, s-butyl 
lithium, t-butyl lithium, phenyl lithium, methyl lithium, 
10 LDA: lithium diisopropylamide , potassium 

bis(trimethylsilyl)amide, calcium hydride, sodium 
hydride, potassium hydride, potassium carbonate, lithium 
hydroxide, sodium hydroxide, potassium hydroxide, 
lathium, sodium, potassium, zinc, magnesium and copper 
preferably s-butyl lithium and t-butyl lithium. For 
example, when t-butyl lithium is used, after reacting for 
10 to 120 minutes, reaction with the compound of the 
formula ,viii, is conducted to obtain the aimed formyl 
indole (compound (II)). 



V 

4 
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Synthesis Route 3 




(R'=Z.W.,W=CHOH, R"=Si(iPr)3) 



Z— W 




(IX) 

(R'=Z-W.,W=CH0H, R"=H) 




Z— W 

ax) 

(R'=Z-W-,W=CH0SiMe2Bu', 
R"=H) 



Z— W 




(II) 



f R '=Z- W-.W=CHOSiMe,Bu', 
R"=H) 
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(IX) (IX) 
(R'=Z.W..W=CHOH, R"=Si(iPr)3) (R'=Z-W-.W=CH0H, R"=H) 




(IX) (II) 

(R =Z-W-.W=CHOSiMe2Bu'. (R'=Z-VV-.W=CHOSiMe,Bu' 
=H) R"-H) 
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(Wherein R^, r3^ ^ defined above). 

Among f ormylindoles of the formula (II) (r6=h), an 
indole having a formyl group at the 2-position of the 
indole rang and having a carbon functional group: R^ at 
5 the A", b-, 6- or 7-position can be synthesized by the 
following method. 

After protecting a nitrogen atom at the 1-position of 
a haloindole of the formula (IX) with a substituted silyl 
group, the haloindole is subjected to metalation in the 
10 presence of a strong base and was reacted with an 

aldehyde compound of the formula (VIII) to introduce a 
carbon functional group into the indole ring. 
Thereafter, the silyl group at the l-positiorj is 
deprotected and the 2-position is formylated to obtain a 
15 formylindole (intermediate (II)). 

The haloindole (IX) (R^=Br, 1, Rn=H) used as a 
starting material has a hydrogen atom at. the 1-position 
and a halogen atom at the 4-, 5-, 6- or 7-position. The 
halogen atom is preferably bromine or iodine, more 
20 preferably bromine and the haloindole used may be a 

commercially available reagent or may be prepared by a 
well known method. 
(Introduction of substituent R") 

An appropriate substituent is introduced into the 
25 haloindole (IX) by a well known method. Examples of the 
substituent include a substituted silyl group, a C^-C^ 
acyl group, a C^-C^ alkoxycar bony 1 group and a C^-C^ 



25 
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aa.ylaninocarbonyl group, preferably pivaloyi, t-butyl 
.oxycarbonyl. t-butyl carbamoyl. triisopropylsUyl , t- 
butyldi^etbylsilyl and t-butyldipbenyl.Uyl . „„e 
preferably .rUsopropylsUyl. t-butyldi^etbylsUyl and t- 
5 butyldipnenylsilyl, 
(Step g) 

^ The 5-position Of the compound of the formula <lx, 
<R -Br. r, Rn.„, ,„,,„,,,^ ^^^^^.^^ ^.^^ ^ ^^^^ 

under an inert ,as atmosphere suoh as nitrogen or ar,on 
^0 .n an aprot.c organic solvent such as tetrahydrofuran. 

ether, isopropvl ether r.«^«^^ 

f pyi ecner, n-pentane, i-pentane, 

cyclopentane, n-he=cane, cyclohexane, hmpa: 
hexamethylphosphoric triamide, HMPT: 
hexamethylphosphorous triamide. n,n,n-,n.- 
S tetramethylethylene diamine, dioxane. dimethylsulfoxide 
or dimet.ylformamide, preferably tetrahydrofuran or 
"her. Examples of the based used include „-butyl 
Uthium. s-butyl lithium, t-butyl lithium, phenyl 
lithium, methyl lithium. .OA: lithium diisopropyl amide, 
potassium bis,trimethylsilyl,amide, calcium hydride 
.Odium hydride, potassium hydride, potassium carbonate 
l.thium hydroxide, sodium hydroxide, potassium hydroxide, 
l^thaum. sodium, potassium, .inc. magnesium and copper 
preferably n-butyl lithium, s-butyl lithium, t-butyl 
ixthium and methyl lithium, ror example, when t-butyl 
labium is used, the reaction is conducted in ether at a 
temperature of from -l„„.c to loo-C, preferably -78.C to 
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O^'C, for 10 to 120 minutes, and the reaction product is 
further reacted with a compound of the formula (VIII) to 
obtain a compound (IX) (R^=z-W-, W=CHOH, R"=Si (iPr)3). 
(Removal of R'^ substituent) 
5 A compound of the formula (IX) (R^rrz-w-, W=CHOH, 

R"=Si(iPr)3) can be converted to a compound of the 
formula (IX) (Ri=z-W-, W=CHOH, R"=H) by reacting with 
tetra-n-butylammonium fluoride in tetrahydrof uran or 
ether at room temperature. 
10 (Protection of hydroxy group) 

A compound of the formula (IX) (R^^^Z-W-, W=CHOH, 
R'^=H) can be converted to a compound of the formula (IX) 
(R^ = Z-W-, W=C(H)OSiMe2t-Bu, R'^=H) by reacting with 
tertiary butyldime thylsilyl chloride in the presence of 
15 imidazole in dimethylf ormamide . f 

(Formylation at the 2-position of indole ring) 

A compound of the formula (IX) (R^=^-W-, 
W=C(H)0SiMe2t-Bu, R'^^H) can be convertetj into a 
formylated product (II) by the method disclosed in "J. 
20 Am, Chem. Soc . " pf A. R. Katritzky, vol, 108, P 6808 
(1986) . 

Synthesis Route 4 
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(wHereir ^^^^^^ 
. The for-yl^ted product ,11, can be obtained by 
-aucin, 3 cyano ,.oup of an indole o, formula 
UIII). Th.s step can be conducted by us^ an 
5 app.op..ate reducing a.ent ,sucb as Raney'^icKel , nicel. 
sod.u. alu.i„„„ nydride. sodium tt.etboxyaluninun, • 
Hydr.ae. diisobutyIalu,„iniu. hyflride and tin chlorii 
(II)). T 

An e«a.ple of reducing an indole ,XIII, by using 
10 Kaney nicKe: is described in Japanese Unexamined Patent 

Publicataon No. 151172/1986. 

Method for preparing intermediate (XII) 



15 



COOR" 




COJ?" 



( VI } 




COOR 



II 



COR 



13 



fXI) 



20 




COOR" 



{ XU ) 

25 (wherein R^, r-, r3 p6 dH _ 

' « ' R.* R . 2 and Hal are as defined 

above, and R^^ is OR^i fRii ic =e ^ o 

(R IS as defined above) or c -C 

alkyi such as. methvl et-hv/i ,^ , ^ ^ 

«^nya, ethyl, n-propyl and i-propyl). 
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A halocarboxylic acid ester of the formula (XII) can 
be obtained by reacting a halomethylindole of the formula 
(VI) with a raalonic acid ester or a lower acylacetic acid 
ester by a well known method to obtain a compound of the 
formula (XI) and halogenating the compound of the formula 
(XI) thus obtained. 

The halomethylindple of the formula (VI) can be 
synthesized by the method disclosed in "Org. Prep. 
Proced. Int." vol. 25, P249 (1993). Thus, the 
halomethylindole of the formula (VI) can be obtained by 
halogenating a hydroxymethylindole of the formula (III) 
with an appropriate halogenating agent (such as SOClj, 
POCI3, PCI5, HCl, SnCl,, HBr, PBr^» Br^» ^0Pr«« 

chloride, N-bromosuccinimide-triphenylphosphine and N- 
chlorosuccinimide-triphenylphosphine) . 

Among compounds of the formula (XI), a compound 
wherein R^^ c,-C, alkyl, can be obtained by reacting a 
halomethylindole of the formula (VI) with a lower 
acylacetic acid ester such as methyl acetoacetate or 
ethyl acetoacetate in the presence of an appropriate base^^ 
(such as sodium hydroxide/ potassium hydroxide, sodium 
methoxide. sodium ethoxide, sodium amide, potassium 
amide, diisoprcpylamide , butyl lithium, metallic sodium, 
potassium carbonate, sodium hydride, potassium hydride 
and calcium hydride) in accordance with the method 
disclosed in "J. Amer. Chem. Soc . " vol 64. P435 (1942). 
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Among compounds of the formula (XII,, a compound • 
Wherein r13 is OR-, aan be obtained by reacting a 
halomethylindole of the formula (VI) with a malonic acid 
ester such as diethyl .alonate or di-t-butyl malonatfin 
5 the presence of such a base as mentioned above, in 

accordance with the .ethod disclosed in "j. ^mer. Chem. 
Soc." vol 74, PS3a (19S2). 

The step for preparing a compound of the formula 
.XII) 1. oonduotea by using an appropriate halo,e„atin, 
10 agent (such as bromine or N-chlorosuccinimide, in the 
presence of an appropriate base (such as potassium 
hydroxide, sodium methoxide or potassium carbonate, in 
accordance with the method disclosed in -j. Amer. Chem 
Sec." vol 71. P3107 ,1949, or "Tetrahedron Letters" vol 
15 28, P5505 (1967,. 

Also, a compound of the formula («l, can be obtained 
by reacting a halomethyllndole of the formula (vr, with a 
dia.oacetic acid ester in the presence of a copper 
"talyst in accordance with the method disclosed in "Zur 
10 Russ. Pii-Chim." vol. 21, pasi (1951,. 

Among the above-mentioned compounds (II,, 
'VII) and (IX,, the compound having a carbon functional 
Sroup as P' is a novel compound and is useful as an 
intermediate for preparinf the compound of the formula 

J (I) . I 

Examples of the compound of the present invention are 
illustrated as Compounds of the formulas (l-i, and (I-2, 
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in Tables 1 to 10. Also, the above described salts 
derived by reacting basic nitrogen at the 3-position of 
the thiazolidine ring by means of a well known method ar 
also the compounds of the present invention. 
5 In the Tables, Me is a methyl group; Et is an ethyl 

group; Pr is a propyl group; Bu is a butyl group; Pen is 
a pentyl group; Hex is a hexyl group; Hep is a heptyl 
group; Ph is a phenyl group; n means "normal"; i means 
•'iso"; s means "secondary"; t means "tertiary"; and c 
10 means "cyclo*'. Also/ 01 to 0317 and Jl to J42 represent 
the- following substi tuent^ . 
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Jl 



-CH, 



J2 



— CH- 



J3 

CHj 
— C— 
CH3 



— C- 
II 

o 



35 

— CH- 
OH 



J6 

CH3 
I 

— C — 
OH 



Ph 
I 

— C — 
OH 



J8 



-CHj-CH,- 



J9 



CH, 



-CHj-CH- 



JIO 

CH3 
— CH-CH,- 



CH-, 



— C-CH2- 
I 

CH3 



J12 



CH3 

-CHj-c— 
CH, 



J13 



CH3 CH3 
— GH-CH- 



J14 



CH3 CH3 

CH-C— 

CH, 



J18 



CHj 



— C-CH- 

II 

O 



J 15 



CH3 CH3 



J16 



CH3 CH, 



— C — CH- — c—C— 

CHj CH3 



CH, 



J19 



CH, 
I 

— c-c 

II I 
0 CHj 



J20 



— CH-CH2 — 
I ^ 

OH 



J17 



— C-CHj 
II 

O 



J21 

CH3 

— CH-CH 

OH 



J22 



CH, 



CH-C 

OH CH3 



J23 



CH3 
-C-CH2- 

6h 



J24 



CHj CH, 
— C CH- 

6h 



J25 

CHj CHj 

— C C 

OH CH3 
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J26 .127 



— CH = CH' ^C=C — 



J28 



J20 



CH, 



CH3C — C = CH- 



J30 

CH, CHj 

J33 

— CHj-CHZrCH- 
J36 

-CHz-C-CH,- 
II 
O 

J39 

— C-CH,-CH,— 
ll ' " 

O 



.131 
J34 

— CH,-CH,-C — 

" n 

0 

J37 

— CH = CH— C— 

ir 

o 

J40 

— C — CH^-CH^— 
OH 



-CH=CH-CH2- 

J35 

— CH:-CH2-C 

OH 

.I3S 

--CM — CH— C — 
OH 

J^l 

— C CH^CH — 



J42 

— C— CHZICH- 
OH 
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Ph 




In the above formula, r6 and r' 

selected from the following Table 1. 
Table 1 



y.^ X^ R4 Rt> r7 



S O H H H 

S S H H H 

O S H H H 

C> O H H H 

15 S O Me H H 

S S Me H H 

O S Me H H 

O O M.? K H 

S O H H Me 

20 S S H H Me 

O S H H Me 

O O H H Me 

S O Me K Me 

S S Me H Me 

25 OS Me H Me 

0 0 Me H Me 



10 
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5 In the above formula, , >:^ and are selected from 

•.:ne following Table 2. 
Table 2 



X^ 

10 



s 


O 


H 


s 


s 


H 


o 


s 


H 


0 


0 


H 


6 


0 


Me 


S 


s 


Me 


0 


s 


Me 


O 


o 


Me 
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Ph 



N 

I 




5 In the above formula, is selected from the 

following Table 3, 
Table 3 



R" 



R" 



10 



15 



20 



H 

Me 

'^Hex 

^Pr 

^Hex 

methoxymethyl 

benzyloxymethyl 

dimethoxyaminomethyl 

acetamidemethyl 

methylthiomethyl 

carboxyj 

f ormyl 

acetyl 



benzoyl 

methoxycarbonyl 
benzyloxycarbonyl 
methylcarbamoyl 
phenylcarbamoyl 

me thoxy 

n-butoxy 

n-hexyloxy 

methoxymethyloxy 

triisopropylsilyl 

t-butyldiphenylsilyl 

methanesulf onyl 

benzenesulf onyl 



25 
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In the above formula, and r3 are selected from 
following Table 4. 
Table 4 



r3 





3 -OH 


H 




4 -OH 


H 




6 -OH 


H 


10 


7-OH 


H 




3 -Me 


H 




3-MeO 


H 




3-PhCH20 


H 




3-Ph 


H 


15 


3-Cl 


H 
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In the above formula, W is selected from the 
following Table 5. 
Table 5 

W W W W 

15 



20 



25 



Jl 


J12 


J23 


J34 


J2 


J13 


*J24 


J35 


J3 


J14 


J25 


J36 


J4 


J15 


J26 


J37 


J5 


J16 


J27 


J38 


J6 


J17 


J28 


J39 


J7 


JIB 


J29 


J40 


J8 


J19 


J30 


J41 


J9 


J20 


J31 


J42 


JIO 


J21 


J32 




Jll 


J22 


J33 
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^^^^^^ ' 

o o 

In the above formula, is selected from the 
10 followinc Table 6. 
Table 6 



Rl 

15 n-hexyl 

1-hexenyl 

1- hexyny 1 
n-hexyloxy 

2- hexeny.loxy 
20 n-hexylthio 

n-hexylanino 
N-methyl-N-n-hexylamino 
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In the above formula, z and w a„ s.aected fron the 

following Tables 7 to 22. 
Table 7 



10 



2 W z w '. . 2 W 



01 Jl 021 Jl 041 Jl 061 ji 

02 Jl 022 Jl 042 Jl 062 Jl 

03 Jl 023 Jl 04 3 Jl 063 Jl 

04 Jl 024 Jl 044 Jl 064 Jl 

05 Jl 025 Jl 045 Jl 065 Jl 

06 Jl 026 Jl 046 Jl 066 Jl 

07 Jl 027 Jl 047 Jl 067 Jl 

08 Jl 028 Jl 048 Jl 068 Jl 
15 09 Jl 029 Jl 049 Jl 069 Jl 

010 Jl 030 Jl 050 Jl 070 Jl 

011 Jl 031 Jl 051 Jl 071 Ji 

012 Jl 032 Jl 052 Jl 072 Jl 

013 Jl 033 Jl 053 Jl 073 Jl " 
20 014 Jl 034 Jl 054 Jl 074 Jl 

015 Jl 035 Jl 055 Jl 075 Jl 

016 Jl 036 Jl 056 Jl 076 Jl 

017 Jl 037 Jl 057 Jl 077 Jl 

018 Jl 038 Jl 058 Jl 078 Jl 
25 019 Jl 039 Jl 059 Jl 079 Jl 

020 Jl 040 Jl O6O Jl 080 Jl 
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Table 8 



zwzw zwzw 



5 081 Jl OlOl Jl 0121 Jl 0141 Jl 

082 Jl 0102 Jl 0122 Jl 0142 Jl 

083 Jl 0103 Jl 0123 Jl 0143 Jl 

084 Jl 0104 Jl 0124 Jl 0144 Jl 

085 Jl 0105 Jl 0125 Jl 0145 Jl 
10 086 Jl 0106 Jl 0126 Jl 0146 Jl 
* 087 Jl 0107 Jl 0127 Jl 0147 Jl 

088 Jl 0108 Jl 0128 Jl 0148 Jl 

089 Jl 0109 Ji 01*9 Jl e4 49 

090 Jl Olio Jl 0130 Jl 0150 Jl 

15 091 Jl 0111 Jl 0131 Jl 0151 Jl 

092 Jl 0112 Jl 0132 Jl 0152 Jl 

093 Jl 0113 Jl 0133 Jl 015.1 Jl 

094 Jl 0114 Jl 0134 Jl 0154 Jl 

095 Jl 0115 Jl 0135 Jl 015r. Jl 
20 096 Jl 0116 Jl 0136 Jl 0156 Jl 

097 Jl 0117 Jl 0137 Jl 0157 Jl 

098 Jl one Jl 0138 Jl 0158 Jl 

099 Jl 0119 Jl 0139 Jl 0159 Jl 

0100 Jl 0120 Jl 0140 Jl 0160 Jl 



25 
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Table 9 



Z W 2 w 



5 0161 Jl 0181 Jl 0201 Jl 0221 Jl - 

0162 Jl 0182 Jl 0202 Jl 0222 Jl 

0163 Jl 0183 Jl 0203 Jl 0223 Jl 

0164 Jl 0184 Jl 0204 Jl 0224 Jl 

0165 Jl 0185 Jl 0205 Jl 0225 Jl 
10 0166 Jl 0186 Jl 0206 Jl 0226 Jl 

0167 Jl 0187 Jl 0207 Jl 0227 Jl 

0168 Jl 0188 Jl 0208 Jl 0228 Jl 

0169 Jl 0189 Jl 0209 Jl 0229 Jl 

0170 Jl 0190 Jl- 0210 Jl 0230 Jl 
15 0171 Jl 0191 Jl 0211 Jl 0231 Jl 

0172 Jl 0192 Jl 0212 Jl 0232 Jl 

0173 Jl 0193 Jl 0213 Jl 0233 Jl 

0174 Jl 0194 Jl 0214 Jl 0234 Jl 

0175 Jl 0195 Jl 0215 Jl 0235 Jl 
10 0176 Jl 0196 Jl 0216 Jl 0236 Jl 

0177 Jl 0197 Jl 0217 Jl 0237 Jl 

0178 Jl 0198 Jl 0218 Jl 0238 Jl 

0179 Jl 0199 Jl 0219 Jl 0239 Jl 

0180 Jl 0200 Jl 0220 Jl 0240 Jl 
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Table 10 



2 


W 


•7 


W 


z 


W 


Z 


W 


0241 


Jl 


0261 


Jl 


0281 


Jl 


O301 


Jl 


0242 


Jl 


0262 


Jl 


0282 


Jl 


0302 


Jl 


0243 


Jl 


0263 


Jl 


0283 


Jl 


O303 


Jl 


0244 


Jl 


0264 


Jl 


0284 


Jl 


0304 


Jl 


0245 


Jl 


0265 


Jl 


0285 


Jl 


0305 


J J 


0246 


Jl 


0266 


Jl 


0286 


Jl 


0306 


Jl 


0247 


Jl 


0267 


Jl 


0287 


Jl 


0307 


Jl 


0248 


Jl 


0268 


Jl 


0288 


Jl 


0308 


Jl 


0249 


Jl 


0269 


Jl 


0289 


Jl 


0309 


Jl 


0250 


Jl 


0270 


Jl 


0290 


Jl 


0310 


Jl 


0251 


Jl 


0271 


Jl 


0291 


Jl 


0311 


Jl 


0252 


Jl 


0272 


Jl 


0292 


Jl 


0312 


Jl 


0253 


Jl 


0273 


Jl 


0293 


Jl 


0313 


Jl 


0254 


Jl 


0274 


Jl 


0294 


Jl 


0314 


Jl 


0255 


Jl 


0275 


Jl 


0295 


Jl 


0315 


Jl 


0256 


Jl 


Q276 


Jl 


0296 


Jl 


0316 


1 

Jl 



0257 Jl 0277 Jl 0297 Jl 0317 Jl 

0258 Jl 0278 Jl 0298 Jl 

0259 Jl 0279 Jl 0299 Jl 

0260 Jl O280 Jl 0300 Jl 



25 
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Table 11 



w 



W 



W 



w 



10 



15 



20 



01 J2 

02 J2 

03 J2 

04 J2 

05 J2 

06 J2 

07 J2 

08 J2 

09 J2 

010 Jt 

011 J2 

012 J2 

013 J2 

014 J2 

015 J2 

016 J2 

017 J2 

018 J2 

019 J2 

020 J2 



021 J2 

022 J2 

023 J2 

024 J2 

025 J2 

026 32 

027 J2 

028 J2 

029 J2 

030 J2 

031 J2 

032 J2 
03 3 J 2 
03 4 J2 

035 J2 

03 6 J2 

037 jr 

038 J2 

039 J2 

040 J2 



041 J2 

042 J2 

043 J2 

044 J2 

045 J2 

046 J2 

047 ji 

048 J2 

049 J2 

050 J2 

051 J2 

052 J2 

053 J2 

054 J2 

055 32 

056 32 

057 32 

058 32 

059 J2 

060 J2 



061 32 

062 J2 

063 32 

064 J2 

065 J2 

066 J2 

067 J2 

068 32 

069 32 

070 J2 

071 32 

072 J2 

073 32 

074 J2 

075 J2 

076 J2 

077 32 

078 .32 

079 J2 

080 J2 
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Table 12 



w z w 



W 2 K 



10 



OBI J2 0101 J2 0121 J2 014.1 J2 

082 J2 O102 J2 0122 J2 0142 J2 

083 J2 0103 J2 0123 J2 0143 J2 

084 J2. O104 J2 0124 J2 0144 J2 

085 J2 O105 J2 0125 J2 0145 J2 

086 J2 O106 J2 0126 J2 0146 J2 

087 J2 O107 J2 0127 J2 0147 J2 

088 J2 O108 J2 0128 J2 0148 J2 

089 J2 0109 J2 0129 J2 0149 J2 

090 J2 0110 J2 O130 J2 0150 J2 
15 091 J2 0111 J2 0131 J2 0151 J2 

092 J2 0112 J2 0132 J2 0152 J2 

093 J2 0113 J2 0133 J2 0153 J2 

094 J2 0114 J2 0134 J2 0154 J2 

095 J2 0115 J2 0135 J2 0155 J2 

096 J2 0116 J2 0136 J2 0156 J2 

097 J2 0117 J2 0137 J2 0157 J2 

098 J2 0118 J2 0138 J2 0158 J2 

099 J2 0119 J2 0139 J2 0159 J2 

0100 J2 O120 J2 0140 J2 0160 J2 



20 
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Table 13 



z w z w z w 



z w 



5 0161 J2 0181 J2 0201 J2 ©221 J2 

0162 J2 0182 J2 O202 J2 ©222 J2 

0163 J2 0183 J2 0203 J2 0223 J2 

0164 32 0184 J2 0204 J2 0224 J2 

0165 J2 0185 J2 0205 J2 0225 J2 
10 0166 J2 0186 J2 0206 J2 0226 J2 

0167 J2 0187 J2 0207 J2 0227 J2 

0168 J2 0188 J2 0208 J2 0228 J2 

0169 J2 0189 J2 0209 J2 0229 J2 

0170 J2 0190 32 0210 J2 O230 32 
15 0171 J2 0191 32 0211 J2 0231 J2 

0172 32 0192 J2 0212 32 0232 J2 

0173 J2 0193 32 0213 J2 0233 32 

0174 J2 0194 J2 0214 32 0234 J2 

0175 32 0195 J2 0215 J2 0235 32 
20 0176 J2 0196 J2 0216 J2 0236 J2 

0177 32 0197 J2 0217 32 0237 J2 

0178 32 0198 J2 0218 32 0238 J2 

0179 J2 0199 32 0219 J2 0239 32 

0180 J2 O200 J2 0220 32 0240 J2 
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Table 14 



z 


W 


Z 


W 


Z 


W 


Z 


W 


0241 


J2 


0261 


J2 


0281 


J2 


0301 


J2 


Q242 


J2 


0262 


J2 


0282 


J2 


0302 


J2 


0243 


J2 


0263 


J2 


0283 


J2 


0303 


J2 


0244 


J2 


0264 


J2 


0284 


J2 


0304 


J2 


0245 


J2 


0265 


J2 


0285 


J2 


0305 


J2 


0246 


J2 


0266 


J2 


0286 


J2 


0306 


J2 


0247 


J2 


0267 


J2 


0287 


J2 


0307 


J2 


0248 


J2 


0268 


J2 


0288 


J2 


0306 


J2 


0249 


J2 


0269 


J2 


0289 


J2 


0309 


J2 


O250 


J2 


0270 


J2 


0290 


J2 


0310 


J2 


0251 


J2 


0271 


J2 


0291 


J2 


0311 


J2 


0252 


J2 


0272 


J2 


0292 


J2 


0312 


J 2 


0253 


J2 


0273 


J2 


0293 


J2 


03 ] 3 


J 2 


0254 


J2 


0274 


J2 


0294 


J2 


0314 


J2 


0255 


J2 


0275 


J2 


,0295 


J2 


0315 


J2 


0256 


J2 


0276 


J2 


0296 


J2 


0316 


J2 


0257 


J2 


0277 


J2 


0297 


J2 


0317 


J2 


0258 


J2 


0278 


J2 


0298 


J2 






0259 


J2 


0279 


J2 


0299 


J2 






O260 


J2 


O280 


J2 


O300 


J2 
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Table 15 



Z W z W z W 



5 01 J4 021 J4 041 J4 061 J4 

02 J4 022 J4 042 J4 062 J4 

03 J4 023 J4 043 J4 063 J4 

04 J4 024 J4 044 J4 064 J4 

05 J4 025 J4 045 J4 065 J4 
10 06 J4 026 J4 046 J4 066 J4 

07 J4 027 J4 047 J4 067 J4 

08 J4 028 J4 048 J4 068 J4 

09 J4 029 J4 049 J4 069 J4 

010 J< 930 J4 950 \Sn 9T« 
15 Oil J4 031 J4 051 J4 071 J4 

012 J4 032 J4 052 J4 072 J4 

013 J4 033 J4 053 J4 073 J4 

014 J4 034 J4 054 J4 074 J4 

015 J4 035 J4 055 J4 075 J4 
20 016 J4 036 J4 056 J4 076 J4 

017 J4 037 J4 057 J4 Q77 J4 

018 J4 038 J4 058 J4 078 J4 

019 J4 039 J4 059 J4 079 J4 

020 J4 040 J4 O60 J4 080 J4 
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Table 16 



z 


w 


Z 


W 


Z 


W 


Z 


W 


081 


J 4 


0101 


J4 


0121 


J4 


0141 


J4 


08 2 


J 4 


0102 


J4 


0122 


J4 


0142 


J4 


wo J 




010 3 


J4 


0123 


J4 


0143 


J4 




J 4 


01 0 4 


J4 


0124 


J4 


0144 


J4 


WO D 




01 05 


J4 


012 5 


J4 


014 5 


J4 


Ooo 


J4 


0106 


J 4 


0126 


J4 


0146 


J4 


087 


J4 


0107 


J4 


0127 


J4 


0147 


J4 


068 


J4 


0108 


J4 


0128 


J4 


0148 


J4 


WO 9 


J 4 


0109 


J4 


0129 


J 4 


0149 


.J4 


w" y 


%J 


OH 0 




0130 




Oi SO 


J4 


oy 1 


J 4 


Oil 1 


T A 

J 4 


0131 


J 4 


0151 


J4 


09 2 


J 4 


0112 


J4 


0132 


J4 


0152 


J4 


093 


J4 


0113 


J4 


013 3 


J4 . 


0153 


J4 


09 4 


J4 


0114 


J4 


0134 


J4 


0154 


J4 


095 


J4 


0115 


J 4 


0135 


J4 


0155 


J4 


uy 6 




Ql 16 


J 4 


01 3 5 


J 4 


0156 


J4 


097 


J4 


0117 


J4 


0137 


J4 


0157 


J4 


098 


J4 


0118 


J4 


0138 


J4 


0158 


J4 


099 


J4 


0119 


J4 


0139 


J4 


0159 


J4. 


OlOO 


J4 


O120 


J4 


0140 


J4 


0161' 


J4 
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Table 17 



2 W Z W 



Z W z w 



10 



0161 J4 0181 J4 0201. J4 0221 J4 

0162 J4 0182 J4 0202* J4 0222 J4 

0163 J4 0183 J4 0203 J4 0223 J4 

0164 J4 0184 J4 0204 J4 0224 J4 

0165 J4 0185 J4 0205 J4 0225 J4 

0166 J4 0186 J4 0206 J4 0226 J4 

0167 J4 0187 J4 O207 J4 0227 J4 

0168 J4 0188 J4 O208 J4 0228 J4 

0169 J4 0189 J4 0209 J4 0229 J4 

0170 J4 0190 J4 0210 J4 0230 J4 
15 0171 J4 0191 J4 6211 J4 0231 J4 

0172 J4 0192 J4 0212 J4 0232 J4 

0173 J4 0193 J4 0213 J4 0233 J4 

0174 J4 0194 J4 0214 J4 0234 J4 

0175 J4 0195 J4 0215 J4 0235 J4 

0176 J4 0196 J4 0216 J4 0236 J4 

0177 J4 0197 J4 0217 J4 0237 J4 

0178 J4 0198 J4 0218 J4 0238 J4 

0179 J4 0199 J4 0219 J4 0239 J4 

0180 J4 O200 J4 0220 J4 0240 J4 
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Table 18 



z 


W 


Z 


w 


Z 


W 


Z 


W 


02 41 


J4 


0261 


J4 


0281 


J4 


O301 


J4 


0242 


J4 


Q262 


J4 


0282 


J4 


0302 


J4 


0243 


J4 


0263 


J4 


0283 


J4 


0303 


J4 


0244 


J4 


0264 


J 4 


0284 


J4 


0304 


J4 


0245 


J4 


0265 


J4 


0285 


J4 


0305 


J4 


0246 


J4 


0266 


J4 


0286 


J4 


0306 


J4 


0247 


J4 


0267 


J4 


0287 


J4 


0307 


J4 


0248 


J4 


0268 


J4 


0288 


J4 


0308 


J4 


0249 


J4 


026R 


J4 


0289 


J4 


0309 


J4 


0250 


J4 


O270 


J4 


0290 


J4 


0310 


J4 


0251 


J4 


0271 


J4 


0291 


J4 


0311 


J4 


0252 


J4 


0272 


J4 


0292 


J4 


0312 


J4 


0253 


J4 


0273 


J4 


0293 


J4 


0313 


J4 


0254 


J4 


0274 


J4 


0294 


J4 


0314 


J4 


0255 


J4 


0275 


J4 


0295 


J4 


0315 


J4 


0256 


J4 


0276 


J4 


0296 


J4 


0316 


J4 


0257 


J4 


0277 


J4 


0297 


J4 


0317 


J4 


0258 


J4 


0278 


J4 


0298 


J4 






0259 


J4 


0279 


J4 


0299 


J4 






0260 


J4 


0280 


J4 


0300 


J4 
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Table 19 



ZW ZW ZW ZW 



5 01 J5 021 J5 041 J5 061 J5 

02 J5 022 J5 Q42 J5 062 J5 

03 J5 023 J5 043 J5 063 J5 
q4 J5 024 J5 044 J5 064 J5 
05 J5 025 J5 045 J5 065 J5 

10 06 J5 026 J5 046 J5 066 J5 

07 J5 Q27 J5 047 J5 067 J5 

OB J5 028 J5 048 J5 068 J5 

09 J5 029 J5 048 J5 069 JS 

15 Oil J5 031 J5 051 J5 071 J5 

012 J5 032 J5 052 J5 072 J5 

013 J5 033 J5 053 J5 073 J5 

014 J5 034 J5 054 J5 074 J5 

015 J5 035 J5 055 J5 075 J5 
20 016 J5 036 J5 056 J5 076 J5 

017 J5 037 J5 057 J5 077 J5 

018 J5 038 J5 058 J5 078 J5 

019 J5 039 J5 059 J5 079 J5 

020 J5 040 J5 060 J5 080 J5 
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Table 20 



Z W 2 W 



5 081 J5. 0101 J5 0121 J5 0141 J5 

082 J£. 0102 J5 0122 J5 0142 J5 

083 J5. 0103 J5 0123 J5 0143 J5 

084 J5 0104 J5 0124 J5 0144 J5 

085 J£ 0105 J5 0125 J5 0145 J5 
10 086 J5 0106 J5 0126 J5 0146 J5 

087 J5 0107 J5 0127 J5 0147 J5 

088 J5 0108 J5 0128 J5 0148 J5 

089 J5 0109 J5 0129 J5 0149 J5 

090 J5 0110 J5 O130 J5 0150 J5 
15 091 J5 0111 J5 0131 J5 0151 J5 

092 J5 0112 J5 0132 J5 0152 J5 

093 J5 0113 J5 0133 J5 0153 J5 

094 J5 0114 J5 0134 J5 0154 J5 

095 J5 0115 J5 0135 J5 0155 J5 
20 096 J5 0116 J5 0136 J5 0156 J5 

097 J5 0117 45 0137 J5 0157 J5 

098 J5 0118 J5 0138 J5 0158 J5 

099 J5 0119 J5 0139 J5 0159 J5 

0100 J5 O120 J5 0140 J5 OJ 60 J5 
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Table 21 



Z W Z W Z W 



5 0161 J5 0181 J5 0201 J5 0221 J5 

0162 J5 0182 J5 0202 J5 0222 J5 

0163 J5 0183 J5 0203 J5 0223 J5 

0164 J5 0184 J5 O204 J5 0224 J5 

0165 J5 0185 J5 0205 J5 0225 J5 
10 0166 J5 Olfee J5 0206 J5 Q226 J5 

0167 JS 0187 J5 O207 J5 0227 J5 

0168 J5 0188 J5 0208 J5 0228 J5 

0169 J5 0189 J5 0209 J5 0229 J5 
gi70 V.T5 0190 JS 0210 J5 Q230 JS 



20 



0171 C5 


0191 J5 


0211 J5 


0231 


J5 


0172 J5 


0192 J5 


0212 J5 


0232 


J5 


0173 J5 


0193 J5 


0213 J5 


0233 


J5 


0174 JS 


0194 J5 


0214 J5 


0234 


J5 


0175 J5 


0195 J5 


0215 J5 


0235 


J5 


0176 J5 


0196 J5 


0216 J5 


0236 


J5 


0177 J5 


0197 J5 


0217 J5 


0237 


J5 


0178 J5 


0198 J5 


0218 J5 


0238 


J5 


0179 J5 


0199 J5 


0219 J5 


0239 


J5 


O180 J5 


0200 J5 


0220 J5 


0240 


J5 
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Table 22 



z 


W 


Z 


W 


Z 


W 


Z 


W 


0241 


•J 5 


0261 


J5 


0281 


J5 


O301 


J5 


0242 


J5 


0262 


J5 


0282 


J5 


0302 


J5 


0243 


J5 


0263 


J5 


0283 


J5 


0303 


J5 


0244 


J5 


0264 


J5 


0284 


J5 


0304 


J5 


0245 


J 5 


0265 


J5 


0285 


J5 


0305 


J5 


0246 


J 5 


0266 


J5 


0286 


J5 


0306 


J5 


0247 


J5 


0267 


J5 


0287 


J5 


0307 


J5 


0248 


Jf) 


0268 


J5 


0288 


J5 


0308 


J5 


0249 


J 5 


0269 


J5 


0289 


J5 


0309 


J5 



0250 


J 5 


0270 


J5 


0290 


J5 


0310 


J 5 


0251 


J 5 


0271 


J5 


0291 


J5 


0311 


J5 


0252 


Jf. 


0272 


J5 


0292 


J5 


0312 


J5 


0253 


Jf. 


0273 


J5 


0293 


J5 


0313 


J5 


0254 


JS 


0274 


J5 


0294 


J5 


0314 


J5 


0255 


J5 


027 5 


J5 


0295 


J5 


0315 


J5 


0256 


J5 


0276 


J5 


0296 


J5 


0316 


J5 


0257 


J5 


0277 


J5 


0297 


J5 


0317 


J5 


0258 


J5 


0278 


J5 


0298 


J5 






0259 


J5 


0279 


J5 


0299 


J5 






0260 


J5 


Q2B0 


J5 


0300 


J5 
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5 

In the above formula, R", R** and R'^ are selected from 

the following Table 23. 
Table 23 



R'^ R* R^ R*^ 





2 -Me H 


H 


4-083 H 


H 




3«Mm M 


M 




N 


H 






N 




N 


N 


15 


2-OMe H 


H 


4 -OH 


H 


H 




3-OMe H 


H 


2-F 


H 


H 




4-OMe H 


H 


3-F 


H 


H 




2-Ph H 


H 


4-F 


H 


H 




3-Ph K 


H 


2-Cl 


H 


H 


20 


4-Ph H 


H 


3-Cl 


H 


H 




4-011 H 


H 


4-Cl 


H 


H 




4-018 H 


H 


2-Br 


H 


H 




4-019 H 


H 


3-Br 


H 


H 




4-049 H 


H 


4-Br 


H 


H 


25 


4-OJ3 H 


H 


3-CF3 


H 


H 




4-OF'h H 


H 
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0 






R = 


-<> 


0 H 




1 NH 
0 




5 


In the 


above formula/ P* 


, R" and R*^ a 




the following Table 


24 . 








Table 


24 
















R* 




R* 


Rb 


10 














H 


Me 


06 


Me 


014 


Me 




Me 


Me 


085 


Me 


04 9 


Ne 




£t 


Me 


086 


H9 




Hm 




"Pr 


Me 


087 


Me 


013 


Me 


15 


^Pr 


Me 


01 0 


Me 


OPh 


Me 




tin 


Me 


088 


Me 


083 


Me 




'^Pr 


Me 


089 


Me 


Ph 


H 




^Hex 


Me 


08 


Me 


Ph 


Me 




084 


Me 


090 


Me 


Ph 


Et 


20 


Ph 


Me 


091 


Me 


Ph 


"Pr 




01 


Me 


4-Ph-Ph Me 


Ph 


»Pr 




02 


Me 


Oil 


Me 


Ph 


^Bu 




03 


Me 


012 


Me 


Ph 


"=Pr 




04 


Me 


018 


Me 


Ph 


'^Hex 


25 


05 


Me 


019 


Me 


Ph 


Ph 
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In the above formula, 
the following Table 25. 



R*, and are selected from 
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Me H 09 0 Me H 



Me 


Me 


H 


091 


Me 


H 


Et 


Me 


H 


4-Ph- 


Ph Me 


H 


"Pr 


Me 


H 


011 


Me 


H 


ipr 


Me 


H 


012 


Me 


H 


'^Bu 


Me 


H 


018 


Me 


H 


«=Pr 


Me 


H 


019 


Me 


H 


=Hex 


Me 


H 


014 


Me 


H 


084 


Me 


K 


049 


Me 


H 




Me 


H 


e?« 




K 


Oi 




M 




Mtr 


M 


02 


Me 


H 


OPh 


Me 


H 


03 


Me 


H 


083 


Me 


H 


04 


Me 


H 


Ph 


H 


H 


05 


Me 


H 


Ph 


Me 


If 
n 


06 


Me 


H 


Pn 


IT* ♦■ 
LjX. 


u 
n 


085 


Me 


H 


Ph 


"Pr 


H 


086 


Me 


H 


Ph 


'Pr 


H 


087 


Me 


H 


Ph 


'•Bu 


H 


010 


Me 


H 


Pli 


«^Pr 


H 


088 


Me 


H 


Ph 




H 


089 


Me 


H 


Ph 


Ph 


H 


08 


Me 


K 


Ph 


Me 


Me 
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AS evident from the following test results, the 
compound (i) or its pharmaceutically acceptable salt of' 
the present invention has a hypoglycemic activity, and 
can be used alone or in a mixture with a known 
5 pharmaceutically acceptable binder, excipient, lubricant 
or disintegrator, for preventing or treating diabetes 
mellitus of mammals including humans, mice, rats, 
rabbits, dogs, monkeys, cows, horses, pigs and the like. 
The compound (I, or its pharmaceutically acceptable salt 
10 of the present invention can also be used for preventing 
or treating diabetic complications including diabetic eye 
diseases (such as diabetic cataract and diabetic 
retinopathy), diabetic neuropathy, diabetic nephropathy, 
diabetic gangrene, and the like. The compound (i) or its 
Pharmaceutically acceptable salt of the present invention 
can also be used in combination with various oral 
hypoglycemic agents such as insulin derivatives, 
sulfonylurea derivatives and biguanide derivatives, and 
aldose-reductase inhibitory agents. 

The compounds (I, of the present invention may be 
formulated into various suitable formulations depending 
upon the manner of administration. The compounds of the 
pres4nt invention may be administered in the form of free 
thiazolidindxone or in the form of physiologically 
hydrolyzable and acceptable pharmaceutically acceptable 
salts (such as sodium salts or potassium salts). 
The pharmaceutical composition of the present 



15 



20 



25 
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invention is preferably administered orally in the form 
of the compound of the present invention by itself or in 
the form of powders, granules, tablets or capsules 
formulated by mixing the compound of the present 
5 invention with a suitable pharmaceutically acceptable 
carrier including a binder (such as hydroxypropyl 
cellulose, syrup, gum arabic, gelatin, sorbitol, 
tragacanth gum, polyvinyl pyrrolidone or CMC-Ca), an 
excipient (such as lactose, sugar, corn starch, calcium 
10 phosphate, sorbitol, glycine or microcrystal cellulose 
powder), a lubricant (such as magnesium stearate, talc, 
polyethylene glycol or silica), and a disintegrator (such 
as potato starch) . 

However, the pharmaceutical composition of the 
15 present invention is not limited to such oral 

administration and it is applicable for parenteral 
administration. For example, it may be administered in 
the form of e.g. a suppository formulated by using oily 
base material such as cacao butter, polyethylene glycol, 
20 lanolin or fatty acid triglyceride, a transdermal 

therapeutic base formulated by using liquid paraffin, 
white vaseline, a higher alcohol, Macrogol ointment, 
hydrophilic ointment or hydro-qel base material, an 
injection formulation formulated by using one or more ' 
25 materials selected from the group consisting of 

polyethylene glycol, hydro-geJ base material, distilled 
water, distilled water for injection and an excipient 



wo 96726207 



PCT/JP9MNM03 



15 



- 172 - . 

such a, iactose or corn sta.ch, o. a fo^ulation to. 
aa.i„i3t.aUon t..ou,. „.eous .e...a„es sue. as an ccula 

mucous membrane, a n;nc^T ^ 

ne, a nasal mucous membrane and an oral 

mucous membrane. 

5 The daily dose of the compound of the present 

invention is from 0.05 to 50 n,r, ^ ^• 

to 50 mg, preferably from 0.1 to 

10 mg per kg weight of a patient anrf i ^ • 

patient, and it is administered 

be var.ed depending upon the a,e, the „ei,Ht or the 

condition of illness of = « • 

■«-xj.iiess or a patient. 

EXAMPLES 

NOW. the present invention wiii be described in 
-rt.er detaii with reference to ..a.pies for preparation 
ot the compounds of the present invention. 
Pharmacological Test ..apples and formulation Examples 
However, it should be understood that the present 
-.ent.on is b, no means restricted by such specific 
Examples . 

Reference 1 Synthesis of hydro.ymethylindole .Compound 

Synthe sis Rouh^ ^ 

Synthesis of 5-hydroxymethylindole (lii-i) 




OH 

(III-l) 



"■60 , , 65.7, mmol, of 5-indolecarboxylic acid was 
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dissolved in 120 ml of tetrahydrof uran, and was cooled to 
0-C. To the resultant mixture, 9. 98 g (263.09 ramol) of 
lithium aluminum hydride was added little by little. 
After gradually rising reaction temperature to room 
5 temperature, a resultant mixture was heated under reflux 
for 30 minutes. To the resultant reaction mixture, were 
added little by little Celite. ethyl acetate, methanol 
and water in this order, and the mixture was quenched 
with an excess amount of a reducing agent. A resultant 
10 reaction mixture was filtrated by means of a small amount 
of silica gel. The solvent in the filtrate was removed 
by distillation under reduced pressure to obtain a 9.50 g 
(98.1%) of the subject compoynd (III-l). 
Colorlsss plmf-^likm eryatals 
15 Melting point: 58-58. S^C (solvent for recrystallization : 
diethylether/hexane ) 
6OMH2 'H-NMR(CDCIj). a :2. lOdH. brs). 4.60(2H s). 6 35(1H dd. J=4.0 
OHz). 6.80-7.30(3H. m). 7.41(1H. brs). 8.22(1H. brs). 
MS(EI) in/t::J47(M*). 130. 118. 
20 Synthesis route 2 

Synthesis of 2-ben2yl-5-hydroxymethylindole riII-2) 





II II II ■ 



(111-2) 



25 
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5-t-butyldimethylsilyloxymethyli„dole (Compound (VIl-1)) 

V (VIM) 
H 

5 

9.50 g (65.55 nunol) of Compound (IIl-l) „as dissolved 
in 40 ml of dimethylf ormamide dehydrated with molecular 
sieves, and 6.96 g (98.325 mmol) of imidazole and 11.85 g 
(78.66 mmol) of t-butyldimethylsilyl chloride were added . 
10 thereto and were stirred at room temperature for 10 

hours. After finishing the reaction, a saturated sodium 
chloride aqueous solution was ^dded to the reaction 
solution, and the mixture was extracted with ethyl 
acetate to obtain an organic phase which was then washed 
15 with a saturated sodium chloride aqueous solution. The 
washed organic phase was then dried with anhydrous sodium 
sulfate, and the residue obtained after removing a 
solvent by distillation under reduced pressure was 
subjected to silica gel column chromatography (eluent: 
20 ethyl acetate/hexane=l/4). The product thus obtained was 
further recrystallized to obtain 13.05 g of the subject 
compound (VII-1). 
Colorless plate-like crystals 
Melting point: 48-49«'C (solvent used for 
25 recrystallization: diethylether/hexane ) 

60»z ■H-NMR(CDC,,),.:0.J0(6H, s). 0.92(9H. s). 4.75(2H. s) 6 «(,H 
0. 1-4.0. 3.0Hz). 6.92-7.35(3H. 7.45(1H. brs). S.OOdH. brs) 
«S(EI) in/e:26J(M'). 246. 204. 130. 
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2-ben2yl- 5- t-butyldimethylsilyloxymethyl indole (Compound 
(VII-2) ) 

OSiMen'llu 

(VII-2) 

To an anhydrous tet rahydrof ur an (5 ml) solution of 
555.5 mcj (2.1248 mmol ) of Compound (VII-l). was dropwise 
added 1,3 ml (2.1248 mmol) of butyl lithium (1.6 M hexane 

10 solution) at -78**^ and the resultant mixture was stirred 
for 15 minutes. Dry carbon dioxide gas was passed 
through the reaction solution for 15 minutes. After 
fully removing carbon dioxide gas at a reaction 
temperature of 20*^0, the reaction temperature was lowered 

15 to -78*'C. After fully cooling, 2.8 ml ( 4 . 2496 mmol) of 

t-butyl lithium (1.54 M solution in pentane) was dropwise 
added thereto, and the resultant mixture was stirred for 
2 hours. Thereafter, an anhydrous tet rahydrof uran (2 ml) 
solution of 726.9 mg (4.2496 mmol) of benzylbromide 

20 (Compound (VIII-1)) was added thereto at room 

temperature. After stirring the reaction mixture at - 
78®C for 30 minutes, the reaction mixture was further 
stirred at room temperature for 30 minutes and further 
stirred at a refluxing temperature of a solvent for 15 

25 minutes. After terminating the reaction by adding 
methylene chloride and 2M hydrochloric acid to the 
reaction solution, an organic phase obtained was washed 
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with a saturated ammonium chloride aqueous solution. 
After drying the organic phase thus obtained with 
anhydrous sodium sulfate, a residue obtained after 
removing a solvent by distillation under reduced pressure 
5 was subjected to silica gel column chromatography 

(eluent: ethyl acetate/hexane = 1/4) and was repeatedly 
subjected to a silica gel column chromatography (eluent: 
ethyl acetate/htfxane = 1/15) to obtain 111.9 mg (15.0%) 
of the subject compound (Vll-2). 
10 Yellow oily material 

60MH2 'H-NMR(CDC1,). 5 :0. 10(6H. s). 0.92(9H. s) . 4.00{2H. s). 4.72(2H. s). 
6.18(1H. d. J=2.0H2). 6.90-7.30(2H. m). 7.38(1H. brs). 7.51(1H. brs).MS 
(EI) in/e:3r)J(M*). 294. 235. 220. 149. 

In the same manner as above, electrophilic reagents 
15 (Compound (VIII), were used to Compound (VlI-1) i„ place 
of benzylbromide to synthesize the following compounds 
^R^ r2 and r3 in the table correspond to the 
substituents of Compound (VII)). 
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OR' 



(VII) 

H 

CR"=H,R'=W-Z. R'=SiMc,Bu') 



Compound ^^ Elcctrophilc Propenics 
. (Vni) (mp -C) 



P^/Mc Colorless 

needles 

10 ^ (.04.105) 

x^^^ p^^/^ jVlc Yellow 



crystals 

O OMe 

6 (135-138) 
(VIIl-3> 



15 Compound (VII-3) 

6OMH2 'H-NMR(CDCIi). <y :0.90(6H. s). 0.92(9H. s). 2.27(3H. s). 3.96(2H. s) 
4.75(2H. s). 6.21(1H. d. J=2.0H2). 6. 90-7. 70(6H. m) . 7. 75-S. 15(2H. in). 
8 77(1H. brs). 

MS(EI) m/e:432(M*). 417. 375. 301. 156. 105. 75. 
20 Compound (VII-4) 

6OMH2 'If-NMR(CPC1,). ^ :1.12(6H. s). 1.95(9H. s). 2.68(3H. s). 4.75(2H. s). 
7.00-8.30(9H. m). 9.32(1H. brs). 
MS(FD) in/e:446 

2-ben2yl-5-hydroxymethylindple (Compound (III-2)) 

25 n rT'V^OH 

nii-2) 
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TO a tetrahydrofuran (5 ml) solution of 111.9 ng 

(0.3183 mmol) of Compound {Vll-2), was added a 

tetrahydrofuran (1 ml) solution of 166.4 mg (2.041 mmol) 

of tetra-n-butylammonium fluoride. After stirring the 

5 resultant mixture at room temperature for 3 hours, 166.4 

mg (2.041 mmol) of tetra-n-butyl ammonium fluoride was 

further added thereto and was stifred at room temperature 

for 2 hours. The resultant reaction solution was 

extracted by adding 2M-hydrochloric acid, water and 

10 chloroform. An organic phase obtained was dried with 

anhydrous sodium sulfate, and a residue obtained after 

removing a solvent under reduced pressure was subjected 

t© silica gel column chromatography (eluent; ethyl 

acetate/hexane = 1/1) to obtain 57.7 mg (76.4%) of the 
13 •ubjeet compound flii-2). 

Yellow crystals 

60MH2 'H-NMR(CDCI,).a:l.75(JH. s). 4.00(2H. s). 4.62(1H. s). 6.20(1H. 
J-2.0H2). 7.00-7.35(2H. m) . 7.39(1H. brs). 7.83(1H. brs). 

in the same manner as above. Compound (VII-3 and VII- 
20 4) were used to synthesize the following compounds (R^ 
and r3 in the Table correspond to the substituents of 
Compound (III)). 
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^7_r^rsr OH 

'N 
ii 

( R"=H .R'sW-Z) 



(III) 



Compound , d2 d3 Properties 

No. ^ R R ,f^y 



O ^* 

III-3 Ph <^ 11 H H 



Pale yellow needles 
(104-105) 



10 N 




, Pale, yellow needles 

III^ Fh-\ i f, „ 



N''^^^ (225-226) 
O 



Compound (III-3) 
60MHz 'H-NMR(CDClj). ^ : 2.09(iH. brs). 2.22(3H. s). 3.89(2H. s). 4.62(2H. 
15 s). 6.18(1H. brs). 6. 80-7. 60(6H. a). 7. 70-8. 10 (2H. m) . 8.92(]H. brs). 
MS(EI) m/e:318(M*). 301. 287. 275. 172. 147. 130. 115. 105. 77. 

Compound (III-4) 
500MHz 'H-NMR(DMSO-d»). a : 2.65(3H. s). 4.58(2H. d. J=5.6Hz). 5.15(1H. t. 
J=5.6H2). 7.31(1H. dd. J=8.5. l.OHz). 7.48(lli. d. J=8 5Hz). 7.53(1H. t. 
20 J=7.3H2). 7.66(2H. t. J=7.3Hz). 7.73(1H. s). 7,96(1H. d. J^l'.OHz). 8.20 
(2H. d. J-7.3Hz). 11.92(1H. brs). 

MS(EI) m/e:332(M*). 315. 301. 285. 186. 174. 156. 144. 128. 117. 91. 77 

Synthesis Route 3 
25 . Synthesis of l-benzenesulf onyl-5-hydroxymethyl-2- ( 2- 

phenyl-5-mcthyloxazole-4-yl ) methylindole (Compound III- 
5) 
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t 




I 

SOjPh 



5 Methyl 5-(l-benzenesulfonyl)indolecarboxylate 



SOjPh 



15 



10 1.0470 g (6.4966 nunol) of 5-indolecarboxylic acid was 

dissolved in 10 ml of acetone and was reacted with an 
excess amount of diazomethane at room temperature. After 
finishing the reaction, a residue obtained by removing a 
solvent under reduced pressure was subjected to silica 
column chromatography (eluenti ethyl acetate/hexane = 
1/2) to obtain 1.1123 g (97.7%) of methyl 5- 
indolecarboxylate . 
Colorless crystals 

60MHz •H-NMR(CDCh).^:3.78(3H. s). 6.52(1H. dd. J.3.0. 3.0Hz) 7 12(IH 
20 d. J.3.0HZ). 7.28(1H. d. J-9.0Hz). 7.82(1H. dd. J-9.0. 2.0Hz). 8.30{1H 
d. J-2.0H::). 8.51(1H. brs). 
MS(EI) in/t:J75(M)*. J49, 144. 116. 

67.8 mg (2.8262 mmol ) of sodium hydride was suspended 
in 2 ml of dimethylformamide dehydrated with molecular 
sieves. TO the suspension thus obtained, was added a" 
molecular sieves-dehydrated dimethylf ormaldehyde (5 ml) 
solution of 412.6 mg (2.3552 mmol) of methyl 5- 



25 
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indolecarboxylate at room temperature. After stirring 
the resultant mixture for 40 minutes, a molecular sieves- 
dehydrated dimethylformaldehyde ( 2 ml ) solution of 832.0 
mg (4.7104 mmol ) of benzenesulf onyl chloride was added 
5 thereto at room temperature and was stirred for 2 hours. 
Water was added to the reaction solution and the reaction 
solution was extracted with ethyl acetate to obtain an 
organic phase which was then washed with a saturated 
sodium chloride aqueous solution. The washed organic 
10 phase was dried with anhydrous sodium sulfate, and a 
residue obtained by removing a solvent under reduced 
pressure was washed with hexane to obtain 729.9 mg 
(98.3%) of the aimed methyl 5-(l- 
benzenesulf onyl ) indolecarboxylate . 
15 Colorless crystals 

Melting point: 149-149. 5»C (solvent used for 
recrystallization: benzene) 
60MH2 'H-NMR (CDCh) . ^ :3. 90{3H. s). G.67(1H. d. J=5.0Hz). 7. 20-8. 40(9H. 
en). 

MS(EI) iL/e:315(M*). 284. 174. 159. 143. 1 15 



20 



1 -benzenesulf onyl-5-hydr oxyme thy lindole 

"OH 



SOjPh 



25 508.7 mg (1.6131 mmol) of methyl 5-(l- 

benzenesulf onyl) indolecarboxylate was dissolved in 5 ml 
of tetrahydrof uran dehydrated with molecular sieves and 
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6.32 ml (3.2263 nunol) of diisobutylaluminium hydride 

(1.02 « toluene solution) was gradually dropwise added 

thereto at room temperature and the resultant mixture was 

stirred at room temperature for 30 minutes. To the 

5 resultant reaction solution, were added Celite, water and 

ethylacetate in this order, and the resultant reaction 

solution was filtrated by a filter paper and the filtrate 

was washed with a saturated sodium chloride aqueous 

solution. An organic phase obtained was dried with 

10 anhydrous sodium sulfate, and a residue obtained by 

removing a solvent under reduced pressure was then 

filtrated by silica gel to obtain 508.8 mg of aimed 

material. The compound thus obtained was used in the 

following reaction without further purifying. 
15 Colorlea. oily material 

eiMHz 'H-NMR(CDCJ,). ^ M 65(2H hr^) a ccnu . 

-^-fMZH. brs). 6.55(1H. d. J.S.OHz). 7. OO-S. 10(9N. 

MS(EI) B./e:287(M-). 270. 141, ]29. 118. 91. 77. 
l-benzenesulfonyl-5-t-butyldimethylsilyloxymethyli„dole 



20 (Compound (VII-5)) 

'"OR' 



I 




( VII-5 ) 



( R''=S02Ph , 
^^2^^ R'=SiMe2Bu') 

25 508.8 mg (1.6131 mmol) of l-benzenesulf onyl-5- 

hydroxymethylindole was dissolved in 5 ml of 
dimethylformamide dehydrated with molecular sieves, and 
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164.7 mg (2.4197 mmol) of imidazole and 486.2 mg (3.2262 
mmol) of t-butyldimethysilyl chloride were added thereto 
and the resultant mixture was stirred at room temperature 
for 16 hours. After finishing the reaction, the 
5 saturated sodium chloride aqueous solution was added to 
the resultant reaction solution and the resultant 
reaction solution was extracted with ethyl acetate to 
obtain an organic phase which was then washed with a 
saturated sodium chloride aqueous solution. The organic 
10 phase thus obtained was dried with anhydrous sodium 

sulfate, and a residue obtained by removing a solvent 
under reduced pressure was subjected to a silica gel 
column chromatography (eluent: ethyl acetate/hexane = 
1/4) to obtain 611.9 mg (94.5%) of th« aubjvet compound 
15 (VII-5) 

Colorless oily material 

60MHz 'H-NMR(CDCI,). d :0.07(6H. s) . 0.90(9H. s). 4.70(2H. s). 7.00-8.00 
(9H. m). 

1-benzenesulf o^yl-2-(2-phenyl-5-methyloxa2ole-4- 
20 yl)n»ethyl-5-t-butyldimethylsilyloxymethylindole (Compound 
(VII-6)) 

SOaPh R'=SiMejBu') 

25 

To an anhydrous tetrahydrof uran { 2 ml ) solution of 
167.1 mg (0.4161 mmol) of Compound (VII-5), was dropwise 
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added 0.35 ml (0.5409 nuaol) of t-butyllithium (I.54 „ 
solution in pentane) at .12-C. After rising the reaction 
temperature to room temperature, the reaction mixture was 
stirred for 30 minutes, and 248.9 mg (0.8322 nmol) of 2- 
5 Phenyl-5-methyloxazole-4-ylmethyl iodide (Compound (Vlii- 
2)) and anhydrous tetrahydrof uran (2 ml) solution were 
added thereto at room temperature. After stirring the 
mixture for 1 hour, water was added to the reaction 
solution and the reaction solution was extracted with 
10 ethyl acetate to obtain an organic phase which was then 
washed with a saturated sodium chloride aqueous solution. 
The organic phase thus obtained was dried with anhydrous 
sodium sulfate, and a residue obtained by removing a 
solvent under reduced pressure was subjected to a silica 
15 gel column chromatography (eluent: ethyl acetate/hexane 
= 1/7) repeatedly to obtain 160.9 mg (67.5%) of the 
subject compound (VII-6). 
Light-yellow oily material 
60MHz 'H-NMR(COCh).^:0.12(6H. s). 0.90(9H. s). 2.22(3H. s). ..22(2H. s) 
20 4.72(2H. s). 6.27(JH. s). 6. 80-8. 20 (]3H. m). 
MS(EI) a,/e:572(M-). 5J5. 441. 374. 299. 105. 

l-ben2enesulfonyl-2-(2-phenyl-5-methyloxazole-4- 
yl)methyl-5-hydroxymethylindole (Compound (II1-5), 



25 



SOjPh 
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To a tetrahydrof uran (1 ml) solution of 46.9 rag 
(0*0819 mmol) of Compound (VII-6)/ was added 0.5 ml of 
tctran-butylammonium fluoride (IM THF solution). After 
stirring the resultant mixture for 1 hour at room 
5 temperature, the water was added to the ' resultant 

reaction solution and the reaction solution was extracted 
with chloroform. An organic phase obtained was dried 
with anhydrous sodium sulfate, and a residue obtained by 
removing a solvent under reduced pressure was subjected 
10 to silica gel column chromatography (eluent: ethyl 

acetate/hexane = 1/2) to obtain quantitatively 39.5 mg of 
the subject compound (III-5). 
Light-yellow oily material 



60MH2 'H-NMR{CDCh). 5 :3.22(3H. s). 4.22(211. s). 4.66(2H. s). 6.28(}H. 
15 6.80-8.30(13H, m). 

MS(EI) m/e:458(M*). 317. 300. 287. 245. 217. 195. 154. 105. 77. 

Reference Example 2 Synthesis of formylindole (Compound 



II) 



20 



Synthesis Route 1 



Synthesis of 5-f ormylindole (II-a-1) 




(Il-a-l) 



H 



25 



750.2 mg (5.0971 mmol) of 5-hydroxymethylindole 
(Compound (III-l)) was dissolved in 14 ml of 
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tetrahydrofuran, and 4.4314 g (50.971 mmol) of activated 
manganese dioxibe was added thereto and the resultant 
mixture was heat-ref luxed for 17 hours. After the 
reaction mixture was filtrated to remove an oxidizing 
5 agent residue, yellow brown crystals (657.0 mg) obtained 
were subjected to silica gel column chromatography 
(eluent: ethyl acetate/hexane = 1/1) to obtain 602.6 mg 
(81.4%) of the subject compound (II-a-1) 
Light yellow crystals Melting point: 95-96»C 

^0 60MH2 'H-NMRCCDCIO. ^ :6.50(1H. dd. J-3.0. 2.OH2). 7.18(1H. d. J«3/0H2). 

7.36(1H. d J-g.OHz). 7.68(1H. dd. J-9.0. J.OHz). 8.05(1H. brs). S.75(J 
H. brs). 9.90(1H s). 
MSCEI) m/e:i45(U)\ 116. 89. 



15 



In the same manner as above, the following compounds 
were synthesized (R^ , r3 R" i„ the table 

correspond to the substituents of Compound (ii)). 
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10 



15 




CHO 



(Il-a) 



Compound 
No. 



R2 r3 Rn 



II-a-2 



2- ^Ph, 



H H 



H 



II. a. 3 2-|ph_<°j(^j H H H 



Il.a.4 2- Ph-N, 



N" 




Il-a-5 



Staning 


Propcnies 


matenal (III) 


(mp 'O 




Yellow 


III-2 


crvttalc 




(108-109) 


I1I-3 


raie yellow 


crystals 




(127.128) 




Pale yellow 


II1-4 


powder 


(258.5- 




259.5) 




Yellow 


III-5 






amorphous 



Compound (II-a-2) 
60MHz 'H-NMR(CDC1,). i :4.08{2H. s). 6.36(1H. brs). 6. 88-7. 50(6H. n.). 7.5 
8(1H. dd. J=9.0, 2.0H2). 7.97(1H. brs). 8.30(1H. brs). 9.85aH. s). 
MS(EI) o/e:235(M*). 206. 158. 129. 115. 102. 91. 77. 
20 Compound (II-a-3) 

60MH2 •H-NMR(CDCI,).^:2.27(3H. s). 3.92{2H. s). 6.35(JH. brs). 7.10-8.0 

5(8H. m). 9.55(1H. brs). 9.81(1H. s). 

MS(EI) m/e 315(M*). 287. 273. 170. 115, 105. 77. 
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Compound (II-a-4) 
500MH2 'H-NMR(DMSO-d.). 5 : 2.67(3H. s). 7.54(1H. t. J-7.3H2). 7.66(1H. d 
J=9.8Hz). 7.70(2H. t. J=7.SH2). 7.84(1H. dd. J=9.S. I.OH2). S.21(2H. d 
J.7.SH2). 8.24(JH. s). S.49(JH. d. J-l.OHz). ]0.02(1H. s. -CHO). 12.4" 
5 (Ih, brs). 

MS(EI) ni/{::330(M*), 301. 172. 117. 91. 77. ' 
Compound (II-a-5) 

60MHz •H-NMR(CDC1,).^:2.27(3H. s). 4.26(2H. s) . 6.42(1H. s). 7.10-8.40 
{13H. m). 9.92(1H. s). 

10 M.S(EI) iD/e:456(M*). 315. 105. 77. 

Synthesis Route 2 

Synthesis of 2-f ormyl-5- ( l-hydroxybenzyl )-l- 
methoxyindole (Compound { Il-a-6 ) ) 



15 




( II-b.6 ) 



OH 



20 



2-formylindole (Compound (U-b)) can be obtained by 
conducting formylation at the 2-position of 5-bromo-l- 
methoxyindole synthesized through S-boromoindoline using 
5-bromoindole as a starting material. 

1.09 g (5.5598 mmol) of 5-bromoindole was dissolved 
in 20 ml of acetic acid, and 2.1 g (33.3 mmol) of sodium 
25 cyanoborohydride was added little by little thereto at 
room temperature. After stirring the resultant mixture 
at room temperature for 20 minutes, acetic acid was 
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removed by distillation. 40% sodium hydroxide was then 
added thereto, and the resultant reaction solution was 
completely neutralized with acetic acid and was extracted 
with ethyl acetate. After an- organic pijase obtained was 
5 dried with anhydrous sodium sulfate, a residue obtained 
by removing a solvent by distillation under reduced 
pressure was subjected to silica gel column 
chromatography (eluent: ethyl aceta te/hexane = 2/1) to 
obtain 904.2 mg (82.1%) of 5-boromoindoline . 
10 Colorless oily material 

60MH2 'H-NMR(CDC1,).<J:2.90(2H. brt. J^S.OHz). 3.42(2H. brt. J^S.OHz^ 
42(1H. brs). 6.30(1H. d. J=9.0H2). 6.95(1H. dd. J.9.0. 2.OH2). 7.0H1H 
d. J=2.0H2). 

MS(El) Di/e:199(M*). J97m*). JJ7. 89. 
15 5-bromo-l-methoxyindole (Compound (IX-1)) 

OMe 

(IX-1 ) 



Br 



20 



904 2 mg (4.565 ramol ) of S-bromoinc^oline was 
converted by the method disclosed in "Heterocycles" by M. 
Somei and T. Kawasaki, 1989, 29, 1251 to 739.3 mg (3.2701 
mmol, 71.6%) of the subject compound (IX)-l). 
Colorless column-like crystals 
25 Melting point: 44-45»C 

5OOMH2 'H-NMR(CDC1,). a :4.08{3M. s). 6.29(1H. d. J=3.4H2). 7.25(1H. d. 
=3.4Hz), 7.2I(1H. brs). 7.71(1H. brs). 

MS(EI) in/e:227(M*). 225(M-) 212. 210. 196. 194. 115. 88. 
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2-f ormy 1-5- ( l-hydroxybenzyl ) -l-methoxy indole ( Compound 
{II-b-6)) 




( II-b-6 ) 



OH 



10 



15 



20 



25 



To an anhydrous tetrahydrof uran (5 ml) solution of 
492.9 mg (2.1802 mmol ) of Compound ( IX-1 ) , was dropwise 
added 2.35 ml of phenyl lithium (1.02 M solution in 
ether-cyclohexane, 2.3982 mmol) at -16»C under argon 
atmosphere. After 15 minutes, 159.4 mg (2.1802 mmol) of 
anhydrous dimethylf ormamide was added thereto. After th^, 
resultant mixture was stirred at -16^C for 15 minutes as 
it was, the reaction temperature was lowered to -78»C. 
After fully lowering the reaction temperature, 2.02 ml of 
t-butyl lithium (1.61 M solution in pentane, 3.2703mmol) 
was dropwise added thereto. After 10 minutes, 0.66 ml 
(6.5406 mmol) of benzaldehyde (Compound (VIII-4)) was 
added thereto, and the resultant mixture was stirred for 
10 minutes. 20 ml of water was added to the resultant 
reaction mixture, and the reaction mixture was extracted 
with ethyl acetate to obtain an organic phase. The 
organic phase thus obtained was washed with a saturated 
sodium chlorade aqueous solution, and the washed organic 
phase was dried with anhydrous sodium sulfate. 
Thereafter, the residue obtained by removing a solvent by 
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distillation under reduced pressure was subjected to a 

silica gel column chromatography (eluent: ethyl 

acetate/hexane = 1/3) to obtain 494.7 mg (80.7%) of the 

subject compound {II-b-6). 

5 Light-yellow oily material 

500MH2 *H-NMR(CDCh). ^ :2.32(1H. brs). 4.15(3H. s). 5.95(1H. s). 7.09(1H. 

d. J=0.7H2), 7.28(1H. brt. J^S.OHz). 7.35(2H. brt. J^S.OHz). 7.41(2H. b 

rd. J-8.OH2). 7.43(1H. dd. J=9.0. l.SHz). 7.46(1H. ddd. 'j=9.0. 1.5. 0. 7H 

2). 7.73(1H. dd. J»1.5. 0,7Hz). 9.90(1H. s). 

MS(El) m/e: 281(M*). 264. 176. 148. 117. 105. 77. 

In the same manner as above, electrophilic reagents 
(Compound (VIII)) were used in place of benzaldehyde to 
synthesize the following compounds (R^r R^, R^ and Z in 
tlje tabj:e correspond to the suhstituent of Compound (II- 
15 b)). 
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R 
R' 



I 



(Il-b) 



Compound 

No. R' 



II-b-7 



R- R3 Rn 



Elecirophilc 
(Vni) 




Yellow oil 



IJ-b-8 




H H MeO 




H 



VlII-6 



Pale yellow plates 
(i6S-l68j) 



Me 



IJ_b.9 Ph-N 




H H MeO 



Ph-N 



VJJI.-3 



Colorless needles 
^ OMc t'^^-^'^^-^. 
^ decomp.) 



HO Ph 
Il-b-IO V 
Pl,^^ 



H H MeO 



VIII-8 



Pale yellow plates 
(M7-I48) 



Il-b-l I 




Me QH 



Il-b- n 




H H MeO 



H H MeO 



VIII. 9 
Me 



M 




Yellow oil 



' Yellow oil 



Vlfl-io 
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11-1^13 r^^r^ H H iryf " Ycllowo.1 



OH o 
Il_b-I4 f^^^r^ H H MeO fr^l " >ellowoil 





MeO' 

Vin-12 



OH . Q 

H H McO Z"^'" " Velloxvoil 

VUI-13 



TDSO- ^ VlU-14 

(''''"^'U^ Pale yellow needles 




Il-b-l7 frS] n H H McO 



O (162 5-163.5) 

VIII- 13 
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Compou nd(Ii-b-7) 

S00».'H-..(Cr.M..:..3sa„..„K...,3„..,..,,^ 
m. s). 7,40-7.52UH. 7.72-7.S0(3H, .) 7 94(m b ) 0 c / 
«S(n, ^e: 33HM-). ... .S3. ,70. 25.. ... ,5 3 ' 

5 127. JJ6. 101. 89. ' ^'^V 

Compound (Il-b-8) 
SOOmz ■H-NMR(DMS0-d.).*:4,09(3H. s), 6 lOdH h , , 

9.9](iH. .;). S-90(JH. d. J = 1.0H2). 

«S(EI, ^e: 332«-,. 3,5. 255. 2«. 202. ,56. ,28. n7. 

Compound (II-b-9) 
500MH. ■H-NMR,CDC,0.,:3..3,3H. ,.2„3H. s). 7 320„ , - , 
15 Or,. 7.52(2H. brt. J.7..6H., 7 63(,H 

'^H. .r. .u.sH.,. a.3.o„. a. ;.; a „ / ' 

9.98(1,,. „. • J''-5. 0.7,. 

«S(EI) e/e 360(«-,. 329. 3,0. 202. ,86. ,72, ,43. ,,5. 9,. „ 
Compound (Il-b-lO) 

3niOH. 7 45-7.48(2,,. 7 50-7 52 ,' ' ' 
ire/rn . ' :'l'-7.52(,H. m). 9.89(1H .) 

MS(n) .^c: 357(M-). 280. 249 , 220 202 , 83 ,« . ' 

Co^pouna ,x,-.-ll, «. 

■H-NMR(CDC,.,..:2.25(,„. brs). 4 ,6(3H s, . .„ 

25 "H. d. J.J.Ofc). 5.94(,H d J , „„ , ; 5 « 

J-I OH2). 6.78(„, d 1-7 su 1 , 

<<• ,.0H3). 7 ,0(,H. 3) 7 42 (JH dH , . ' 

' 'J IJH. d. J-I.OH2), 9.9, OH s) 
«S(EI) ^a: 325(r). 3O8, 277. 202. ,72, ,49, ,22. 93. 
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Compound (II-b-12) 
500MH. •H-NHR(CDCl.).o :2 JS (JH. brs). 2.24 (3H. s). 2.32 (3H s , J 
16 (3H. s. ), 6.05 (IH. brs). 6.99 (JH. brs). 7.0T „„. brs) 7 OS (IH 
brd. J.S.3HZ), 7.42 (IH. brd, J.8.3Hz). 7.« (IH. brd. J.8. 3H.) 7 46 „ 
5 H. brd. J.8.3H2). 7.64 OH. brs). 9.90(1H. s). 

«S(EI) ./e: 309(r). 293. 231. 21!). ISI. 169. 133. 131. 1,9. 104. 69. 
Compound ( II-b-13) 

500MHz 'H-NMR(CDCI,).<J:2.30 (IH. brd. J-3.4Hz). 4.16(3H. 5.9. (IH 
brd. J=3.4Hz). 7.03 (2H. dd. J.8.6. 8.6Hz). 7.10 (IH. d. J.O.SHz) 7 37 
10 (2H. dd. I.J0.5. S.6HZ). 7.40 (IH. dd. J=8.5. 1.5Hz). 7.4S (JH. ddd. J=S. 
5. 0.7. 0.r,Hz). 7.7J (JH. dd. J = 1.5. 0.7Hz). 9.91(JH. s) . 
MS (EI) o/e: 299 (M*). J23. 
Compound (II-b-14) 

500MHz 'H.NMR(CDC1,).^:2.24 (IH. brs). 3 80 (3H. s). 4.J6 (3H. s). 5 92 
15 (IH. s). 6.88 (2H. brd. J.8.8Hz). 7. JO (JH. d. J.0.9Hz). 7.3J (2H brd 
J=8.8Hz). 7.42 (JH. dd. J=8.8. J.SHz). 7.46 (JH. ddd. J,8.8. 0 9. 0.9Hz). 
7.74 (JH. dd. J = J.5, 0.9Hz). 9.91 (JH. s). 
MS(EI) ffl/e: 311 (M*). 294. 263. 202. 135. 
Compoun(j (II-b-15) 

20 400MHz 'H-NMRR(CDC1,). ^:2.53 (JH. brs). 4.J8 (3H. s). 6.95-7.00 (2H. n,). 

7.12 (IH. brs). 7.26-7.32 (JH. m). 7.52 (2H. brs). 7.81 (IH. brs). 9.92 
(IH. s). 

MS(EI) m/e: ?87(M*). 270. 239. 223. 202. 171. 143. IJJ. 
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Compound (II-b-16) 

500MH2 'H-NMR{CDC1>). <y :0. 18 (6H. s), 0.97 (9H. s). 2.27 (IH. brs). 4.16 

(3H. s). 5.90 (IH. brs). 6.81 (2H. brd. J=8.5H2), 7.09 (IH. d. J»0.5Hz) 
7.23 (2H. brd. J=S.5Hz). 7.42 (IH. dd. J-8.9. l.OHz). 7.46 (IH. ddd. J 

^ 8.9. 0.5. 0.5Hr). 7.72 (IH. dd. J = 1.0. 0.5Hz). 9.90 (IH. a). 

MS(EI) m/e: 411 (M*). 354. 323. 305. 294. 266. 235. 201. 150. 135. 

Compound (II-b-17) 
400MH2 'H-NMR(DMSO-d.). a :4. 17 (3H, s). 7.10 (IH. brt. J^T.SHz). 7.36 C 
H. brt. J = 7.5H2). 7.54 (IH. d. J=0.9Hz). 7.73 (IH. dddd. J=S.S. 1.6. 0.9. 
10 0.7Hz). 7.80 (2H. brd. J=7.5H2). 8.07 (IH. dd. J=8.S. I.6H2), 8.49 (IH. 
dd. j = l.e. O.7H2). 9.99 (IH. s). 10.32 (IH. brs). 
MS(EI) m/e: 294 (M*). 202. 171. 143. 115. 92. 65. 

EXAMPLE 1 

Synthesis of 5-( S-indolylmethylidene) thiazolidine-2 , 4- 
19 «4on» eeompountf ri-l**l>) rstep A) 



20 




(Ma-1 ) 



To a toluene (10 ml) solution of 548.7 mg (3.7800 
nunol) of Compound (II-l), were added a toluene (0.5 ml) 
solution of 96.6 mg (1.134 mmol ) of piperidine and 885.5 
mg (7.56 mmol) of thia2olidine-2, 4-dione and a toluene 
25 (0.5 ml) solution of 45.4 mg (0.756 mmol) of acetic acid, 
and the resultant mixture was heat-ref luxed for 1 hour. 
Orange color crystals were precipitated from the reaction 
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solution, and the prystals were filtrated and were 
dissolved in acetone. The solution thus obtained was 
heated with activated carbon, and methanol was added 
thereto and a solvent was then removed by distillation 
5 under reduced pressure. Crystals precipitated were 
filtrated and dried to obtain 400.8 mg (43.4%) of the 
aimed material (compound (I-la-1)). 
Yellow crystals 

Melting point: 320-325»C (dec.) (solvent used for 
10 recrystallization: methanol/acetone ) 

60MH2 'H-NMR(DMSO-dO. ^ :6.50(1H. m) . 7.21(1H. dd. J=9.0. 2.OH2). 7. 
H. d. J=5.0H2). 7.45(1H. d. J=9.0H2). 7.75(1H. d. J=2.0Hz). 7.79(1H. 
11.40(2H. brs) 
MS(EI) iD/e::J44(M-). 173. 145. 12S. 
15 in the same manner as above, the following compounds 

were synthesized (R^ R^ and R" and the table 
correspond to the substituents of Compound (I-la)). 
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o 

NH 
O 



(I-la) 



(R^R'=bond , R'=H) 



Compound 
No 



10 




n-a-2 



I-Ja-3 2 



Yellow powder 
(269-270, 
dccomp.) 



II-a-3 Orange powder 
(265) 



15 



^nX^) H H H 
o / 



II-a-5 



YclJow powder 
(315-318. 
decomp.) 

Pale yellow 
powder 
(260, decomp.) 



Compound (I-la-2) 

50D«Hz ■H-NMR,DMS0.d.).,:,.09(2H. s). 6.28(1H. s), 7.20-7.35(6H 7 

=0 41(iH, d. J.8.5HZ), 7 70(,H, d. J-i.OHe). 7.85(1H, H.38(,H brs) i 

2.38(1H. hrs). • . i 

MS (FAB*) ni/e:335(M*). 263. 218. 
Compound (l-la-3) 

SOOMH. •H-«„R,o«S0.d.).,:2.,3(3H. s). .02(2H. s). S.Mm 7 27(,„ 

.S -d. J.8., , OH.,. 7.«(„, d. J.8.5H.), 7.«-7.55,3H. 7 73(,H 

OH. b.s). '^-^ 
MS(EI) o/e 4J6(M*). 344. ]72. 
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Compound (I-la-4) 
500MHz 'H-NMR(DMSO-d»), d :2.66(3H. s). 7.54(1H. bri. J^S OHz). 7.57(1H. 
d, J^S.SHz). 7.64(1H. brd. J=8.8Hz). 7.67(2H. bri. J^S.OHz). 7.87(JH. s). 
8.12(1H. 5). 3. 14(1H. s). S.21(2H. brd. .1-8. GHz). I2.3J(1H. brs). 12.50 
5 (JH. brs). 

MS(FD) m/e:429(M*). 

Compound (I-la-5) 
500MH2 ^H-NMR(DMSO.d.). J :2.32(3H. s). 4.29(2H. s). 6.58(JH. s). 7,45-7 
65(5H, m). 7.68(1H. t. j.7.0Hz). 7.74(1H. d. J^l.OHz). 7.82{1H. s). 7. S7 
10 -8.00(4H. m). 8.18(1H. d. J^S.SHz), 12.56(1H. br?). 
MS(EI) m/e:555(M^). 414. 353. 141. JOS. 

To an ethanol f8 ml) solution of 494.7 mg (1.7586 
mmol) of compound (11-^-6), were added 412.0 mg (3.5171 
mmol) of thiazolidine-2,4-dione and 29.9 mg (0.3517 mm^l) 
15 of piperidine. A resultant mixture was heat-ref luxed for 
3 hours f and the reaction solution was cooled. Crystals 
precipitated were filtrated and dried to obtain 465-9 mg 
(69.6%) of the aimed compound (l-lb-6). 



20 




( l-lb.6 ) 



25 



Yellow needle-like crystals 

Melting point: 222-223®C (dec.) (solvent used for 
recrystallization : chlorof orm/ethanol ) 
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500MH2 'H-NMR(DMS0-dO. <y :4.07{3H. s). 5.79{JH. d. J-3.9H2). 5.89(ih. d 
j«3.9H2). 6.75(1H. s). 7.20(JH. brt. J-7.5H2). 7.30(2H. brt. J.7.5H2) 
7.33(JH. dd. J.S.5. I.0H2). 7.40(2H. brd. J=7.5H2). 7.48(]H. d. }.S.SHz) 
7.69{1H. £.). 7.71(1H. d). 
5 MS (EI) m/e:380ar). 349. 306. 205. 105. 

In the same manner as above, the following compounds 
were synthesized (R^ r2, and R" correspond to the 
substituents of Compound (1-lb)). 



4 
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NH (l-lb) 



(R^R'=bond , R*=H) 



Compound 

No. 



R- R^ R" 



Sianing 
maienal (11) 



Propcnics 
(mp -C) 



I- I b-7 



I- I b-S 




H H MrO II-b-7 



Orange powder 
(226-227) 



(260-265. dccomp.) 



I- I b-9 



Mc 



Ph— N 




(260-261. dccomp.) 



1- I b- I 0 



HQ Pb 
Ph 



H H Mc<*» I I-b- 1 0 Orange amorphous 



OH 



I- 1 b- 1 1 



1-lb-I 2 



I- I b- I 5 




Mc' 



H H McO ll-b-II 



H H McO ll-b-l? 



H H McO Il-b-13 



Orange powder 
(300-350. dccomp.) 



Yellow powder 
(178-179. dccomp.) 



Yellow needles; 
(22^-225. dccomp.) 
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Compound 
No. 



10 




H H MeO 



Stanin^ 
nuierial (11) 



Propcnics 
_ (mp *C) 

Orange needJes 
(219-220. 
deco/np.) 



2-1 b-l 6 



MeO Il-b«i5 powder 
(>224, dccomp.) 



H H MeO II-b-16 YcJJow needles 




n 

H H MeO 

o 



(1 11-113) 



II K Yellow powder 

n-b-17 (200-207. 

decomp. ) 



15 



20 



25 



Compound {I-lb-7) 
500MH. •H-M(DMS0-d.J.,:,.06(3H. s) 5 97(>H H , , 

MlfPTl . ' JO-S OOdJH. m). 12.65(10. brs) 

MS(EI) „/e:430(«-,. 3OI. 220. 205. 155, ,27. 91 

Compound (I-lb-8) 
500«H. 'H-NMRtDWSO-d.J.i., 07(3H , . 

a-..-,r • 'S6. 12s. 

SOOMHz ■H-NMRtDMSO-d.) , 2 .jOH , 

S 10(2H. brd. J.7.6HZ). 8 ,8(,H dd , . . 

'-'•"(IH. 6.3) « J-..OH.,. 

335. 357. 225, ISS. 17,. 127, 91. 
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Compound (I-lb-10) 
500MHz 'H-NMRCCDCh). <r:3.05 (IH. brs). 4.09 (3H. s). 6.58 (JH. s). 7.20 
-7.50 (13H. n). 7.91 (IH. s). 8.90 (111. brs). 
MS(EI) iD/e:456(M*). 379. J77. J49. ]05. 77. 
5 Compound (I-lb-11) 

500MH2 'H-NMR(DMSO-d.). 5 :4.07(3H. s). 5. 7J (JH. d. J=4.0H2). 5.84 (JH. 
d. J=4.0H2). 5.94 (IH. d. J=0.5H2). 5.95 (IH. d. J=0.5H2). 6.75 (IH. s). 
6.82 (JH. d. Jc8.9H2). 6.87 (JH. dd. J=8.9. I.OH2). 6.90 (JH. d. J = J.OH 
z), 7.32 (IH. dd. J=8.5. J.OHz). 7.47 (JH. d. J=8.5H2). 7.69 (2H. s). 12. 
10 65 (JH. brs). 

MS(EJ) iD/e :424 (M*). 228. 213. 102. 

Compound (I-lb-12) 
5OOMH2 'H-NMR(DMS0-d.).^:2.J6 (3H. s). 2.24 (3H. s). 4.07 (3H. s). 5.69 

(IH. d. J-3.8H2). 5.87 (IH. d. J=3.8Hz). 6.75 (JH. s). 6.91 (IH. brs). 
15 7.01 (JH. brd. J = 7.6H2). 7.26 (JH. dd. J«8.5. I.OH2). 7.39 (JH. d. J. 7.6 
Hz). 7.47 (JH. d. J-8.5HZ). 7.58 (JH. brs). 7.69 (JH. s). J2.65 (JH. brs). 
MS(EI) m/e:408(W*). 379. 358. 275. 205. 172. J33. J05. 

Compound (I-lb-13) 

500MHz *H-NMR(DMSO-d.).^:4.07(3H. a). 5.80 (IH. d. J=3.8Hz). 5.96 (JH 
20 d. J-3.8H2). .6.75 (JH. s). 7.J2 (2H. t. J=8.3Hz). 7.32 (JH. dd J=8 6 1 
2Hz). 7.42 (2H. dd. J.8.3. 5.7Hz). 7.48 (JH. d. J=8.6. 0.5Hz). 7.70 (JH. 
dd. J»J.2 0.5Hz). J2.65 (JH. brs). 
MS(FAB*) iD/e;398(M*). 
Compound (I-lb-14) 
" SOOMH^ •H-NMR(I>MSO-d.).,:3:38 (3.1. s). 4.07 (3H. s). 5 7, im d J 3 6 
H.). 5.80 (IH. d. J.3.8HZ). 6 74 (,„, trs). 6.85 (2H. d. J-S.SHz) 7 2S 
(2H. d. J.8.8HZ). 7.31 (IH. dd. J. 8 6. I OHz). 7.47 (IH. dd J.8 6 0 5H 

7 68 (IH. dd. J.1.0. 0.5Hz). 7.69 (IH. s). 12.65 (IH. brs). 
«S(E1) »,/e:.|10(M-). 220. 205. 172. 135. 108. 77 
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Compound (I-lb-15) 
500MH2 'H-NMR(DMSO-d.). :4.09 (3H. s). 6.02 (IH. d. J-4.5Hz). 6.23 (JH. 
d. J-4.5H::). 6.78 (IH. s). 6.88 (IH. dd. J=4.0. O.4H2). 6.92 (IH. dd. J 
^5.0. 4. OH::). 7.38 (IH. dd. J=5.0. O.4H2). 7.40 (IH. dd. J«8.6. O.SHz). 
5 7.51 (IH, (1. J=8.6H2). 7.70 (IH. s). 7.75 (IH. d. J^O.BHz). 12.65 (IH. b 
rs). 

MS(EI) m/e 3S6(M*). 301. 256. 205. 171. 145. 111. 85. 
Compound (I-lb-16) 

400MH2 •H-NMR(DMS0-d»).f:0.15 (6H. s). 0.93 (9H. s). 4.07 (3H. s). 5 72 
10 (IH. d. J = 3.7H2). 5.82 (IH. d. J=3.7H2). 6.75 (IH. s). 6.77 (2H. d. J.S 
4H2). 7.25 (2H. d, J=8.4H2). 7.32 (IH. brd. J»8.3H2). 7.47 (IH. brd. J-S. 
3H2). 7.68 (IH. s). 7.69 (JH. brs). 12.09 (JH. brs). 
MS(EI) m/e:5I0(M*). 422. 378. 205. 
Compound (I-lb-17) 

15 400MH2 •H-N.\(R(DMS0-dO. «y:4.J7(3H. s). 6.93 (IH. s). 7.11 (1^. brt. J.7. 
3H2). 7.35 (2H. brt. J-7.3H2). 7.69 (IH. d. J=8.8H2). 7.72 (lU. s). 7.80 
(2H. brd. J-7.3H2). 7.96 (IH. d. J-8.8H2). 8.40 (IH. brs). 10.28 (IH. b 
rs). 12.70 (IH.brs). 

MS(EI) jD/e:393(M*). 301. 270. 230. 199. 171. 127. 92. 65. 
20 EXAMPLE :? 

Removal of substituent R" (Step C) 
Synthesis of 5- ( ( 5-( 1-hydroxybenzyl ) indole-2- 
yl)methylidene)thia2olidine-2,4-dione (Compound (l-lb- 



101) ) 



25 




(Mb-lOl ) 



wo 96/26207 PCT;JP»6/(M»40;^ 

- 205 - 

To a tetrahydrof uran-water (12 ml-4 ml) solution of 
455.9 mq (1.1984 nunol ) of compound (I-lb-6), were added 
489.1 mc of magnesium oxide and 476.8 mg of 10% Pd-Cr and 
the resultant mixture was stirred for 20 hours at room 
5 temperature under hydrogen atmosphere of 1 atmospheric 
pressure. After terminating the reaction, the reducing 
agent was removed by filtration. The solvent in the 
filtrate was removed by distillation under reduced 
pressure, and a residue obtainf?d was recrystallized to 
10 obtain 409.4 mg (97.5%) of the subject compound (1-lb- 
101). 

Yellow powder 

Melting point: 450*'C< (solvent used for 
recrystallization : THF/benzene ) 

15 SOOMHz 'H-NMR(DM50-d.). ^ : 5.77(1H. d. J=3.9Hz). 5.S2(]H. d. J=3.9Hz). 6. 
77(1H, s.). 7.18 (IH. brt. J=9.0Hz). 7.21(1H. d. J^Q.OHz). 7.28(2H. brt. 

1=9. OHz). 7.35(1H. d. J=9.0Hz). 7.39(2H. brd. J=9.0H2). 7.65(1H. s). 7 
72(1H. s). 11.59(1H. brs). 12.52(1H. brs) 
MS(EI) m/e:350(M-). 279. 220. 205. MS. 105. 91. 77. 
20 '^^ the same manner as above, the following compounds 

were synthesized (R^, R^, R^ and R" in the table 
correspond to the substituents of Compound (I-lb)). 
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Cl-lb) 



(R\R'=bond , R«= 



H) 



Compound 
No. 



'-lb- I 02 P' 



I b- I 03 



I b- 1 04 



I- I t'- 1 05 



I b- I 06 




OH .maienal fl-]b) .^^ 

" " " I-lb-n Vcllow powder 

f330.400. dccomp.) 



" " H /-Ib-I2 Vellow powder 

(125-160. decomp.) 



" " H I- lb- 1 3 Ye/low powder 

(246-250. decomp.) 



McO 



OH 

I 




H H ,1 



H H H 



I- lb- I 4 



I- lb- 15 



Yellowish orange 
powder 
(280-300. 
decomp ) 

Yellow powder 
(2S0-290. decorrp.) 
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Compound ( I-lb-102) 
500MHz 'H-NMR(DMS0-d.)..:5.68 (IH. d. J=3.9Hz). 5.77 (IH d J-3 9H.) 
5.93 m. d. J=0.5Hz). 5.95 (IH. d. J.O.SHz). 6.78 (IH. d. J = , GHz) e\ 
1 (IH. d. J.8.0HZ). 6.86 (IH. dd. J.8.0. l.OHz). 6.89 (IH. d J., OHz) 
5 7.20 (IH. dd. J.8.6. i.OHz). 7.36 (JH. d. J=8.6Hz)7.63 (.„. d. J-J.OHz) 
7.74 (IH. s). ]1.59 (JH. s). J2.50 (IH. brs). 
MS(FD*) a)/e:394(M*). 

Compound (I-lb-103) 
50OMH. ■H-N«R,DMS0-d.,.,:2.„ (3H. s,. 2.Z4 (3H. 5 62 (,H d J-5 0 
XO Hz,. 5.86 m. d, J.5.0H.). 6.77 „„. 3.. 6.90 (,„. s,. 7.0, (,„ \ 
=0.9H.,. 7.,. „H. b.d. J=5.,H.,. 7.35 „H, d. J.S.,H.,. 7.39 (,H d l- 
7.52 (,H. s,, 7.73 (,„. „. ,,.59 „„. ,,3,. ,, ,, ^^^^ ^ 

MS (FAB*) in/e:379(M*+J). 362. 
Compound (I-lb-104) 
,3 500MHz •H-NMR(DMS0-d.).^.5.78 (]H. d. J=3.8Hz). 5.89 (IH. d. J=3.8Hz) 
6.78 (IH. dd. J.1.0. 0.3H3). 7.1] (2H. t. J=9.0Hz). 7.20 (]H dd J-5 1 
l OHz). 7.37 (iH. dd. J=5.1. 0.5. 0.3Hz). 7.40 (2H. dd. J.9.0. 6 IHz) 
7 65 (IH. dd. J-i.O. 0.5Hz). 7.74 (IH.s). 11.6] (IH. brs). 12.52 (IH.brs). 
MS (FAB*) it/e:368(M%l). 

20 Compound (I-lb-105) 

500MH. ■H-N«R,0«S0-d.,.,..3.7, ,3„. „. 5.7, OH. d. J.3.,„„. 5.73 „„ 
^^J-3.8H.,, 6 78 0H. dd, J.,.o. 0.5H.,, 6.85 (2H. d. J=S.5H.,. 7.,; 
<'H. dd. J.8.5. ,.OHz,. 7.27 ,2H. d. J=S.5Hz). 7.35 („, ddd. J-S 5 0 S 
^SHz,. 7.63 (,„, dd. J., 0. 0.5HZ,. 7.7. OH.s,, ,,.5. . , 50 

25 ^•'H. brs). 

MS(FAB*) o./e:38J(MM). 380. 363. 
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Compound ( I-lb-106 ) 

500MHz 'H-NMR(DMS0.dO.^ :5.99 (IH. d. J.4.2Hz). 6.16 (IH. d J.4 2Hz) 
6.8J (Jh. dd. J«I.O. 0.5Hz). 6.85 (IH. dd. J«4.0. l.OHz). 6. (IH dd 
J=5.]. 4.0Hz). 7.28 (IH. dd. J.8.8. ].OHz). 7.37 (iH. dd. J.5 1 1 GHz) 
5 7.40 (]H. ddd. J=8.8. 0.7. 0.5Hz). 7.69 (IH. dd. J.1.0. o.SHz). 7.75 (1 
H. s). 1J.64 (JH.brs). 12.52 (IH. brs). 

MS(EI) m/e:356(M-). 340. 286. 269. 245. 174. 143. 116. 99. 44. 

Compound (I-lb-7) was reduced in the same manner as 
above, and compound {I-2b-5) wherein thfe substituent R« 
10 was removed and the connecting part between an indole 
ring and a thiazole ring was reduced, was formed. 



15 




( I-2b-5 ) 



OH 



Light-yellow powder 

Melting point; 100-108«C (solvent used for 
recrystallization: chlorof orm/hexane) 
20 500MH. ■H.NMR(DMSO-d.)..: 3.26(1H. dd. J.J5... 9.8Hr). 3.50(1H dd J-, 
5^. 3 9Hz). 4.94(1H. dd. J.9.8. 3.9H^). 5.82(1H. d. J.3.9Hz). 5.90(1H 
d. J.3.9H::). 6.J8(1H. s). 7.00-8.00(10H. )0.97(1H. s). 12.07(1H. 6rs). 
EXAMPLE 3 

Synthesis of 5- ( indole-ylmethyl ) thia2olidine-2 , 4- 
25 dione (Compound (I-2a-l)) (Step B) 
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10 




( I-2a.l ) 



EXAMPLE 3-1 Reduction by hydrogenation 

To a tetrahydrofuran (10 ml) solution of 104.7 mg 
(0.4286 nunol) of compound (I-la-1), was added 109.7 mg of 
10% Pd-C, and the resultant mixture was stirred at room 
temperature for 20 hours under hydrogen atmosphere of 1 
atmospheric pressure. After finishing the reaction, the 
reducing agent was removed by filtration. The solvent in 
the filtrate was removed by distillation under reduced 
pressure, and a residue obtained was dissolved in a 
15 solvent of ethyl acetate/hexane - ( 1/1 ) . This solution was 
filtrated by silica gel, and was subjected to 
recrystallization to obtain 80.8 mg of the aimed compound 
(I-2a-l). 

Yellow column-like crystals 
20 Melting point: 159 . 5-160 . 5»C (solvent used for 
recrystallization: ethylacetate/hexane) 
6OMH2 'H-NMR(CD,COCD,). 5 :3. 15(111. dd. J = 12.0. 9.0Hz). 3.60(1H. dd. J. 12. 
0. 5.OH2). 4.70(1H. dd. J=9.0. 5.OH2). 6.31(1H. m). 6. 90-7. 60(4H. 01). 10. 
OOdH. brs). 
25 MS(EI) m/e:246(M'). 130. 115. 
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In the same manner as above, the following 
were synthesized (R^ r^, r3 r„ ^^^^^ 

correspond to the substituents of Compound (i-2a) 



compounds 



) 




NH 



(I-2a) 



Compound 
No 



R' r3 



Staning Propcniej 
maieriaig-la) 

I-la-2 YcIJowprismj 
(132-133) 



I-2a-3 2- 



0 



iX^j H H H 



I-Ia-3 



0 ^'^t 



S02Ph I-ia-5 



I-2a-7 ^-('•'-'/'T 1 . 

's7 " 



Mr 



I-la-4 



Pale yellow 

powder 
(nMl2) 



Pale yellow 

prisms 
(J04-I05) 

Pale yellow 

crystals 
(115.116) 



Compound (i-2a-2) 
MS (FAB') in/e;337(M*). 220. 
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Compound (I-2a-3) 
500MHz 'H-NMR(DMSO-d.), <y :2.35(3H. s). 3. lOdH. dd. J = 7.5. 5. GHz). 3 42 
(IH. dd. J = 7.5. 2.5Hz). 3.97(2H. s). 4.88{]H. dd. J.5.0. 2.5H2). 6.14(1H. 
s). 6.89(JH. dd. J=8.0. i.OHz). 7.23(1H. d. J-S.OHz). 7.27(1H. d. J = 1.0 
5 Hz). 7.45-7.55(3H. m) . 7.91(2H. dd. J=8.0. 2.0Hz). 10.90(1H. brs). 1^6 
(IH. brs). y 
MS(FAB*) oi/e:4]8(M*) . 301. 172. 

Compound (l-2a-4) 

10 500MHz 'H-NMR(CDCI0. o ;2.30(3H. s). 3. J8(1H. dd. J = 15.0. lO.OHz). 3. 5G 

(IH. dd. J = 15.0. S.OHz). 4.25(2H. s). 4.52(1H. dd. J-10.0. S OHz). 6.31 

(HI. s). 7.12(1H. dd. J=8.0. 2.0Hz). 7. 30-7. 50(6H. m). 7.52(1H. dd. J=8. 

0. S.OHz). :'.78(2H. dd. J=7.0. l.OHz). 7.82(1H. brs). 7. 97-8. 02(2H. m). 

8. 11 (IH. d. J-8.0Hz). 
15 MS(EI) n/e:£;57(M*). 416. 386. 299. 

Compound {I-2a-7) 
500MHz 'H-NMR(CDCl,). 5 :2.65 (3H. s). 3.21 (IH. dd. J-14.2. 8.8Hz). 3 48 
(IH. dd. J-J4.2. 4.4Hz). 4.95 (111. M. J=8.8. 4 4Hz). 7 23 IIH. brd. J = 
20 8-5). 7.46 (IH. brd. J = 8.5llz). 7.52 (IM. brt. .1 =7 . 6Hz) . , 7. 66 (IH. brs). 
7.97 (IH. brs). 8.20 (IH. brt. J=7.6Hz). 11.96 (IH. brs). 12.01 (IH. brs). 
MS(EI) o)/e:431(M*). 415. 205. 183. 15(.. 129. 91. 
EXAMPLE 3-2 Reduction by amalgam 

Synthesis of 5- ( ( 5- ( 1-hydroxybenzyl ) indole-2- 
25 yl )roethyl ) thia2clidine-2 , 4-dionc (Compound (I-2a-6)) 
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( I-2b-6 ) 



To a MeOH (3 ml) solution of 119.0 mg (0.3396 mmol) 
of compound (I-lb-6), was added 3% sodium-amalgam, and 
the resultant mixture was stirred at room temperature for 
18 hours. After finishing the reaction, the reaction 
mixture was filtrated to remove the reducing agent. The 
solvent an the filtrate was removed by distillation under 
reduced pressure, and a residue obtained was subjected to 
silica gel column chromatography (eluent: 

tetrahydrofuran/ben2ene=l/3) to obtain 86.0 mg (61.1%) of 

15 the subject compound (I-2b-6). 
Colorless powder 

Melting point: 84-87»C (solvent used for 
recryszallization: chlorof orm/hexane) 

500MH3 ■H.N«R(CDC,.,..:3.«,m. d., J.,5.<, T.3H.,. 3.53„«. ,d J..5 . 
<.9H.,. . 60„H. ... j.,.3. ,.9„,,. ^ ^ ^^^^^ ^ 

8H., ,..M.H. .n. J.7.6H.,. 7.28<JH. d, J.7.6H,). 7.33(2H. tr.' j!, 
6H.). r.mzn. 6rd. J.7.6H.). ,.56(,H. s,. 7.95UH. 8.26„H ^.3/ 

MS(EI) o/e:352(M-). 236. 205. 105. 78. 

m the same manner as above, the following compounds 
25 were synthesized (R^, r2, r3 and R" in the table 

correspond to the substituents of Compound (I-2b)). 



20 
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( I-2b) 



^R^R'=bo^d , R'=II) 



Compound 

No. 



R' 



R- R" material 



I - 2 b - 9 



Mc 



H H H l-lb-I02 



Properties 
(mp -C) 




Pale yellow 
amorphous 



H H H 1- lb- 10 "5 Yellow powder 

n 02- 104) 



on 



I-2b- 1 0 




H H H J-lb-104 



l-2b- 1 1 



MeO 




H )l H I-lb-I05 



OH 



I-2b- I 2 




H H n I-Ib-I06 



Pale yellow 
powder 
f77-8l) 

Paic Ycliovv 
powder 
f7S.77. 

dccomp ) 
Pair yellow 
powder 
(68-69. 
oecomp.) 
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Compound ( I-2b-8 ) 
500HH. •H-NMR(D»SO-d.,. .:3.25 (IH. dd. J.,5.2. ,0.OH„. 3.5. ,i„ , 

>■'"■'>■ 3 «H.). 5.63 m. d, J.,.5H.,. 5 6. 
CH. d. J.. 5Hz). 5.9.M,„.trs). 5.93 (,H. ,.3). 6. ,8 UH, 6rs) 6 79 
5 HH. d. J.8.0HZ,. 6.83 OH. dd, J.8.0. KOHz,. 6.88 (,H. d J., OH.)' 7 
MiH ... ..S.5H.,. 7..0 OH. .d. ;.8.5H.,. 7.. UH.JJ 

H. brs). 12.07 (JH. brs). 
MS(EI) ai/e;396(MM). 280. J49. 
Compound (I-2b-9) 

^-.-). 3.5, OH. dd. J.,7., S.OH., .95 OH.dd "9 5M ■ 
« OH. d. J..5H.). 5.8, OH, d. J...5H.,. 6,6 (,„ 1 , . 

6.95 OH. brd. J.8.0Hz) 6 99 OH s h , o " 

unz;. o.sy (JH, brd. J»8. OH2) 7 ?n Ou u , 

OHz). 7.3] (JH. brs) 7 4J (,« h h , 0 n . "^"^ 
•^s/- ' 4J (JH. brd. J=8.0H2). JO 97 nu k \ 
^5 rs). 12.09 (b 

MSiFAB*) m/e:38J(AlM). 354. 

Compound (I-2b-10) ^ 
500MHz 'H-NMR(DMSO-d.). .:3.27 (JH. dd J.JS 4 9 «h i , c 

. .d^...3.H.6.,8 0H.... ,3.3„..^.o::;h.;: 

10.89 (JH. brs). J2.09 (JH brs) 
MS(FAB-) ,L/e:37J(M%l}. 370. 353. 307. 254 
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Compound fl-2b-ll) 
500«H. •H-N«R«0-d.)..:3.70 ,3.,. ... 5 5S „„. .,.3.,„,, , 
d J.3 9H... e.,. OH. 0.83,., J.,.,„,,. 

5 96 (IH. brs). 12.07 (IH. brs). 

MS(FAB*) in/e:382(M-). 365. 266. 249. 135. uq. 

Compound (l-2b-12) 
500MH2 'H-NMR(DMSO-d.). ^ 3 27 (IH H,i i ,c n 

3.9Hz). .96 (,H. dd. J = 10. 0. .3. 9H.) . 5.94 OH. d. J.4 2H.) 6 0"^ 

• ' «3 (IH. brs). 12.10 OH. b 

MS (FAB*) o)/e;35S(M*). 34]. 242. 

15 EXAMPLE 4 

synthesis of 5-( (l-methoxy-5-hydroxy(2-phenyl-5- 
^^ethyl-l , 2, 3-tria2ol-4-yl )methylindol-2- 
yl)methylidenethiazolidine-2, 4-dione (Compound (I-lb-18,, 

OMc 

20 N 



25 




OH C) 



g NH (I-2b-18) 



To a tetrahydrofuran (5 ml) solution of 129.8 mg 
(0.2825 mmol) of compound (I-lb-9), was added 21.4 „g 
(0.5650 mmol, of sod.um borohydride at room temperature, 
and the resultant mixture was stirred for 1 hour. After 
finishing the reaction, water and 2M hydrochloric acid 
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were added to the reaction solutlok and Le reaction 
solution was extracted with a mixed solvent of 
chloroform: MeOH=9:l. An organic phase obtained was 
washed with a saturated sodium chloride aqueous solution, 
5 and a solvent was removed by distillation under reduced 
pressure, a residue obtained was recrystallized from 
chlorofcrm/hexane to obtain 127.9 mg (98.1%) of Compound 
(I-lb-lB). 

Orange crystals 
D Melting point: 170-176-c (decomposition) (solvent u„d 
for recrystaliization: chloroform/hexane ) 
500MHz •H-,W,0«S0-d.)..:5.2, (3H. s), 4.07 (3H. s). 6.08 (IH d J. 
H.). 6.19 m d. J.4.3H.). 6.79 (IH. s), 7.35 (IK. br.. J.7.5Hz) 7 
(IH. d. J.S.OHZ). 7.53 (2H. brt. J.7.5Hz), 7.45 (IH. d. J.8 GHz) 7 
"H. s). 7.27 (,H. brs). 7.93 (2H. bn. J.7.5Hz), 12.63 (IH brs) 
«S(EI) ./e 461(r). 431. 387. 362, 331. 301. 186. 172. 117. 
EXAMPLE 5 

Synthesis of 5- ( ( 2-hydroxy ( 2-phenyl-5-methyl-l, 2 , 3- 
tia2ol-4-yl )methylindol-5-yl )methyl ) thiazolidine-2 , 4- 
dione (Compound (I-2a-19)) 




( I-2a.l9 ) 



To a tetrahydrofuran ( 3 ml ) solution of 100.5 mg 
(0.2329 lamol) of Compound (I-2a-7), was added 26.4 mg 
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(0.6988 i^ol) of sodium borohydride at room temperature, 
and the resultant mixture was stirred for 3 hours. After 
finishing the reaction, water and 2M hydrochloric acid 
were added to the reaction solution and the reaction 
5 solution was extracted with a mixed solvent of 

chloroform: MeOH=9:l. An organic layer obtained was 
washed with a saturated sodium chloride aqueous solution, 
and a solvent was removed by filtration under reduced 
pressure. A residue obtained was recrystallized with 
10 chloroform-hexane, and the recrystallized material was 
subjected to silica gel column chromatography (eluent: 
tetrahydrofuran/hexane = 1/2) and was further 
recrystallized from chloroform-hexane to obtain 14.8 mg 
(14.7%) of Compound (I-2a-19). 
15 Colorless crystals 

Melting point: 103-108«C(decomposition) (solvent used for 
recrystallization: chlorof orm/hexane ) 
500MHz 'H-NMR{DMS0-d.).<J:3.]0 (IH. del. .I = ]4.0. 9.8H2). 3.44 (IH. dd. J- 
i4 J. 4.2Hr). 4.89 (]H. dd. J=9.8. 4.2Hz). 6.13 (IH. d. J=4.6Hz). 6.22 
20 (IH. brs). 6.2s (IH. d. J=4.6Hz). 6.93 (IH. brd. J = S.3Mz). 7.2S (JH. brd. 
J=8.3Hz). 7.32 (JH. brs). 7.73 (IH. bri. J=7.8Hz). 7.53 (2H. brl. J = 7.S 
Hz). 7.95 (2H. brd. J = 7.8Hz). J1.05 (JH. brs). J1.97 (JH. brs). 
MS(EI) o)/e;433(M*). 315. 299. JS7. 158. 130 

20 ir.g (0.0479 mmol ) of Compound (I-2a-3) was 
25 dissolved in 2 ml of a methanol/tetrahydrof uran mixture 
solution (1/1 v/v). 2.57 ml of sodium hydroxide aqueous 
solution (74.7 mg%) was added to the above prepared 
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solution Of compound a-2a-3,. and the resultant fixture 
v« stirrea at roon, temperature for a nour and 20 
minutes. Thereafter, a solvent «as removed by 
d.stuiat.on under reduoed pressure and an aqueous 
5 solution Of a residue obtained was free.e-dried to obtain 
16.4 mg (77.9%) of Compound (I-4a-l). 
Colorless crystals 

Meltang poi„, : 260-265OC (decomposition) 
MS (FAB*) m/e: 4 39 (M*) 
10 EXAMPLE 6 

Preparation of sodium salt of 5- , J-phenyl-s-^ethyl- 

1.2.3-trxazol-4-yl,methyli„dol-5-yl,methyl,thiazolidine- 
2,4-dione (Compound (I-4a-l)) 



15 




20 



in the same manner as above, the following compounds 
were synthesized r^, r3 ^^^^^ 

correspond to the substituents of Compounds ,I-3a, I-4a. 

I-3b and I "4b) ) . 
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Compound (I-3a-l) 

MS (FAB*) m/e: 578(M*+1 ) . 



R" O 



. R*=H) 



Compou/id 

No. R' 


R- R3 Rn 


Winning 
Time rials 
(I-2n) 


Propcnics 
(mp -C) 




HUH 




Yellow powder 
(180-250. decomp) 
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Compound lI-4a-2) 




(R'.R'=bond , R«-H) 



Compound 
No 



I-3b-2 



OH 



1-35-3 




d2 n5 Sianing 

K R" nuierials Propcmej 
JMb) tmp X) 

" H MeO Mb.6 Yellow amorphous 

(220.230. dccomp.) 



" H MeO 1.15.7 Ye/iow amorphous 

(260-2S0. decomp.) 



^li\-Jl " H MeO l.|b-8 Ye/low amorphous 

^' (»95-230. dccomp) 



I-3b-5 



I-3b-6 



I-3b- 



l-3b S 




MeO' 



^ H MeO /-Ib-il Yellow amorphous 

CISO-230. decomp.) 

H H MeO I- lb- 1 3 Yellow amorphous 

('72-176. decomp.) 



H H MeO I- lb-..: ^"iTirr.,'^*'""^ 

{164-170 
decomp. ) 
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Compound {I-3a-2) 
MS (FAB*) m/e:403(M*+l) . 
Compound I'l-Sa-B) 
MS(FAB*) m/e : 403 (M*+l ) . 
5 Compound iI-3a-5) 

MS(FD) m/e: 424 (M*-Na+1 ) . 
Compound (I-3a-7) 
MS(FD) m/e:410(M*-Na+l) . 
Compound (I-3a-8) 
10 MS(FAB*) m/e:387(M*-Na4l), 386. 
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r>3 C 




R" R« 

I 

N 




o 



o 



NNa (I-3b) 



(R^R'=bond.R*=H) 



Compound 
No. 



I-3b-9 




I-3b-10 P 



OH 



I-3b- I 1 



Me' 




I-3b- 1 2 



OH 



Starting 

R- R" materials Propenies 

(I- lb) ^"^P *C) 



H H H J-Ib-IOl Yellow crystals 

(220-400. decomp.) 



H H H I-Jb-IO'' Yellow crystals 

(200-400. decomp.) 



H H H 1-1 b- 103 Yellow amorphous 

(190-210. decomp.) 



H H H I- lb- 1 04 Colorless amorphous 

(190-220. decomp.) 
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Compound (I-3b-9) 

MS(FAB*) m/e:395(M*+Na) , 373. 

Compound (I-3b-10) 

MS (FAB*) m/e:439{M*+Na) , 417, 415. 
5 Compound (I-3b-ll) 

MS{FAB*) m/e: 4 23 (M-' + Na) , 401(M-' + l), 400(M*). 
Compound (I-3b-12) 

MS(FAB*) m/e : 412(M*+Na-1 ) , 390(M*). 
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R 

R' 



R" 
I 

N 



R' 





O 



NN3 



(I-4b) 



(R^R'=bond . R*=H) 



Compound 

No. 



I-4b-3 




I-4b-5 



1-4 b-6 




OH 



R- R" niaicnaFs Propcnies 

(I-2b) ("^P *C) 



H H H I-2b-5 



1-4 b-4 P 



Me OH 



Ml 




H H H I-2b-8 



H H H U2b^9 



on 




H H H I-2b-J0 



Pale brown 

crystals 
(J 80-300. 
decomp.) 

Pale red 
amorphous 
(200-300. 
decomp.) 

Yellow 
amorphous 
(210-290. 
decomp.) 



Colorless 
amorphous 



10 
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Compound (I-4b-3) 

MS(FD) in/e:447(M*+Na) , 425(M++1). 
Compound ,'I-4b-4) 

MS(FD) m/e:441(M++Na) , 419(M++1). 
5 Compound 'l-4b-5) 

MS(FD) m/t;: 4 25(M*+Na) , 403(M++1). 
Compound (I-4b-6) 
MStFAB-") m/e:414{M*+Na) . 

TEST EXAMPLE I: Measurement of hypoglycemic effect 

KK mouse and KKAV mouse, NIDDM models (male, 6-7 
weeks Old) (Nakamura, Proc. Jpn. Acad., vol. 38, 348-352, 
1962; iwatsuka et al. Endocrinol. Jpn., vol. 17, 23-35, 
1970) were purchased fro. Nihon Clea. They were allowed 
free access to high-calories' chow (CMF, Oriental Yeast) 
15 and water. Around 40 g-weighted mice were examined. 

Blood (20 collected from tho retro-orbital sinus 

was diluted in 60 units heparin sodium-solution and was 
centrifuged in a microfuge. The supernatant was assayed. 
The glucose concentration was determined by glucose 
oxidase method (Glucose Analyzer II, Beckman). a group 
of 3 to 4 mice having a blood glucose value of higher 
than 200 mg/dr, the blood glucose value of which did not 
reduce by more than 10% for 24 hours after once oral 
administration of 0.5% ca rboxymethyl cellulose (CMC)- 
25 saline, were tested. 

All test-compounds suspended in 0.5% carboxy-methyl 
cellulose (CMC)-salane were orally administered in mice. 
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Before and 2< hours after the administration, blood „.a 
collected fro™ the retro-orbital sinus, and a blood 
Glucose value was measured in the above-mentioned manner. 

The hypoglycemic activity was expressed by the percentage 
5 Of redu^.n, blood glucose calculated before and 24 hours 

after the administration. 
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K K A>' mouse 



Compound No 


Dos c. ( nif /k o \ 


/o decrease 


I- 1 a- 1 


3 0 


I f . b 


I - I a- 3 




23.4 


I- I a-4 


30 




1 - 1 b- 7 


3 0 


1 A t 

i ^ . 2 


I - 1 b - i 3 


30 


I z . / 


I- 1 b- 1 4 


3 0 


2 3.8 


J - ] b- 1 7 


30 


1 "7 < 


I- 1 b- 1 8 


3 0 


2 . 6 


I - I b - I 0 3 


3 0 


1 /I 1 


J - 1 b - 1 0 5 


3 0 


) 0 A 
J 2f . o 


I -2a- 1 


3 0 


1 O . 0 


l-2a-2 




2 7.9 


I - 2a-4 


3 0 


13.1 


I-2b-6 


30 


J o . u 


I-2b-8 


3 0 




I-2b- 1 0 


30 




I-2a- 1 9 




3 2.2 


]-3b-5 


30 


2 5 0 


I- 3b-S 


30 


18 8 


J ■ 3b- 9 


3 0 


17 5 


1 ■ 3b- 1 2 


3 0 


1 7 0 


I -4a - 1 


30 


28 0 


l-4b-5 


30 


2 8.4 


CS-045 


30 


-3.0 


Glibcnclamide 


30 


-2.5 



Me 




Mc 



C S - 0 4 5 




l| "I o'* 



Glibcnclamidi 
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The compounds of the present invention exhibited 
hypoglycemic activities at substantially higher degree as 
compared with CS-045 used as controls. Glibenclamide 
(.nsulin-.eleasing agent, did not exhibit hypoglycemic 
5 activity in this test. 

TEXT EXA«PLE 2= Measurement of hypoglycemic and 

hypolipidemic effect 
db/db mice, NIDDM model (male 6 weeks old), were 
purchased from Nihon Charles River. They were allowed 
» free acce.s to chow ,„f. Oriental Veast, and water 
Around 50 g-weighed mice were examined. 

Blood ,20 ^1, collected from the retro-orbital sinus 
was diluted in 60 units heparin sodium-solution and was 
centrifuged in a microfuge. The supernatant was assayed. 
The glucose concentration was determined by glucose 
oxidase method (Glucose Analyzer II, Beckman, . a group 
of 6 mice were tested. 

All test-compounds suspended in 0.5% carboxy-methyl 
cellulose (CHC.-saline were orally administered in mice 
once a day for . days. Before, 1 day. 2 days. 3 days and 
4 days after the administration, blood was collected from 
the retro-orbital sinus, and a blood glucose value was 
measured in the above-mentioned manner. The hypoglycemic 
activity was expressed by the percentage of reducing 
blood glucose calculated before and 1 day, 2 days, 3 days 
or 4 days after the administration. 

The total Cholesterol (TC) amounts in bloods 
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collected before drug-administration and 4 days after the 
drug-administration were measured in accordance with the 
cholesterol oxidase method and the triglyceride (TG) 
amounts in theses bloods were measured by the end point 
5 method employing glycerol oxidase method. The neutral 
lipid reducing activity in each blood was expressed by a 
reducing rate relative to the value before the drug- 
administration. 

The compounds of the present invention exhibited 
higher hypoglycemic activities and higher neutral lipid 
reducing activities as compared with CS-045 used as 
controls . 



15 



20 



Compound No. 



Dose 
(mg/kg) 



% decrease 
of glucose 



% decrease of 
TC TG 




Me 



C 5 - 0 4 5 



l-2b-6 


30 


10 > 


19 5 


13 


.S 


CS-0^»5 


300 


17 V 


7 1 


36 


9 



TEST EXAMPLE 3: Measurement of aldose-redctase 

inhibitory activities 
Rat kidney AR was prepared as follows; Rat kidney was 
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perfusea oy ice-cola saline to remove blood .na then 
ho^cenized in a Teflon homo,eni«r with 3 time volu.es 
Of cold 5 m Tris-HC, buffer ,pH 7..,. ,he hon,o,enate 
wa. centrifuge, at .5,000 x g for 40 .inutes to remove 

5 insoluble materiale: ^.w 

aterials, and the supernatant fraction was 

dialyzed overnight against 0 o«; m 

3 yainsc U.05 M sodium Chloride 

solution. ^He dialyzed solution was ce„trifu,ed a,ain at 
11.000 . , for 20 minutes and the supernatant fraction 
was used as an aldose reductase sample. 
Determination of AR and effects of test compounds 

AR activity was assayed by the modified method of 
inu.ai et al . ,jpn. j. Pharmacol. 61. 221-22,, i„3,. 
The absorbance of NADPH ,340 nm,, oxidation of the co- 
factor for AR, was determined by spectrophotometer ,ov- 
2.0. Shimadzu. Kyoto,. The assay was carried out in O.IH 
sodxum phosphue ,p„ 6.2, containing 0.4H lithium 
sulfate. 0.15 m« NADPH, the enzyme, various 
concentratio.s of test compounds and 10 m„ dl- 
.lyceraldehjde. Tne reference blan. contained all of the 
above ingrecients, except for DL-glyceraldehyde. The 
reaction was started by addition of the substrate ,DL- 
9lyceraldehyie,. The reaction rate was measured at 30.C 
for 2 minute. All test compounds were dissolved in 

dimethyl sulfoxide (DMSO). The fin=,i - 

Jne tinal concentration of 

25 DMSO in reaction mixture never exceeded 1%. 
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Compound No. Concentrajion(^ M) 



J- la-4 
1- lb- 14 
I-2b-(i 
I-2b-10 
l-3b-5 



C.S-04 5 



S t lindac 

Quercetin 

Alrcsi.niin 



OH O 



HO 



% inhibition 



Quercetin 



30 
30 
100 

30 
30 



too 



30 
30 
100 



Me 




CHjCOjH 
Sulindac 



100 0 
53.4 
36 3 
23.3 
49. 6 



54.0 
10. S 
0 





Alrestatin 
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The compounds of the present invention exhibited 
equivalent or stronger aldose-reductase inhibitory 
activities than suiindac. ,uerceti„ or alr.statin used a. 
control. Purther. cs-0.5 exhibited no activities. 

FORMULATION EXAMPLE 1 
Tablets 

The compound of the present invention i.o g 

Lactose 

5.0 g 



Crystal cellulose powder 
Corn starch 

Hydroxypropyl cellulose 
CMC-Ca 

Magnejjium stearate 



Total 



B . 0 g 
3.0 g 
1.0 g 
1.5 g 
0.5 g 

20.0 g 



20 



25 



The above components were m.xed by a usual method and 
then tabletted to produce 100 tablets each containing lo 
n»g of the active ingredient. 
FORMULATION EXAMPLE 2 
Capsules 



The compound of the present inventi 
Lactose 

Crystal cellulose powder 
Magnesium stearate 



on 1.0 g 
3.5 g 
10.0 g 
0.5 g 
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The above components were mixed by a usual method and 
then packed in No. 4 gelatin capsules to obtain 100 
capsules each containing 10 mg of the active ingredient. 
FORMULATION EXAMPLE 3 
5 Soft capsules 

The compound of the present invention 1.00 g 
PEG (polyethylene glycol) 400 3.89 g 

Saturated fatty acid triglyceride 15.00 g 

Peppermint oil 0.01 a 

10 Polysorbate 80 0.10 g 



20.00 g 



The above compounds were mixed and packed in No. 3 
15 soft gelatin capsules by a usual method to obtain 100 
soft capsules each containing 10 mg of the active 
i ngr edient . 
FORMULATION EXAMPLE 4 
Ointment 

The compound of the present invention 1.0 g (10.0 g) 
Liquid paraffin 10.0 g (10.0 g) 



20 



^^^^"^^ 20.0 g (20.0 g) 

White vaseline 68.4 g (59.4 g) 

Ethylparaben d g ^ 0 

25 ^-menthol 0.5 g ( 0.5 g) 



Total 



100.0 g 
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The above components were mixed by a usual method to 
obtain a 1% (io%) ointment. 
FORMULATION EXAMPLE 5 
Suppository 

The compound of the present invention 
Witepsol HIS* 
Witepsol W35* 
Polysorbate 80 



1.0 g 
46.9 g 
52.0 g 
0.1 g 



Total 



100.0 g 



*: Trademark for triglyceride compound 



15 



20 



The above components were melt-mixed by a usual 
n^ethod and poured into suppository containers, followed 
by cooling for solidification to obtain 100 suppositories 
Of 1 g each containing 10 mg of the active ingredient. 



FORMULATION EXAMPLE 6 



Granules 

The compound of the present invention 
Lactose 

Crystal cellulose powder 
Corn atarch 

Hydroxypropyl cellulose 
Magnesium stearate 



1.0 g 
6.0 g 
6.5 g 
5.0 g 
1.0 g 
0.5 g 
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The above components were granulated by a usual 
method and packaged to obtain 100 packages each 
containing 200 mg of the granules so that each package 
contains 10 mg 'of the active ingredient. 
5 INDUSTRIAL APPLICABILITY 

Since the compound of the present invention has a 
hypoglycemic effect and an aldose-reductase inhibitory 
activity and has less toxicity, it is useful for 
preventing or treating diabetic complications including 
diabetic eye diseases (such as diabetic cataract and 
diabetic retinopathy), diabetic neuropathy, diabetic 
nephropathy, diabetic gangrene, and the like. 
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I. An inaole type thiazoUdine conpou^d of the foMowin, 

formula (i) and its salt: 




R" O 




-Y 

X 



, NR^ (I) 



25 



wherein is S or O; 
10 is S, o or NH; 

V CP'R' ,3 . hydrogen ato„, a c,-c, aa.yi 
9roup or a C^-C, cycloal.yl group, and is a hydrogen 
"O.. a c-c, auyz group or a c,-c, cycloal.y, group, or 
forms a bond together with ) ; 
5 is a substituent at the 2-, 3-, 4_, g_ 

position of an indole ring and as a r-c ' alkvl n^'^ 
C.-C,o alkenyl group, a C,-C,, alkynyl group, a C,-C,, 
alkoxy group, a C,-C,, alkenyloxy group, a C,-cJ 
alkylthio group, a C,-c,, monoalkylamino group or a di- 
• C,-C,„ alkylam.no group (each of said C,-C,„ alkyl, c -C 
alkenyl, C--C,o alkynyl, c,-c,„ alkoxv C -r ^ " 

Cj-C,, alkylth.o, c,-C,, ".onoalkylamino and di-q-C,, 
alkylamino groups may be substituted with a hydroxy! 
group or a C,-C, alkyl group), or 

-Wk-V,-:i f"- is a C3-C10 cycloalkyl group, a C3-C7 
cycloalkenyl group, a C,-c,, aromatic group, a C,-C ' 
heterocyclic aromatic group (said heterocyclic aromatic 
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group may contain at most 5 hetero atoms selected from 
the group consisting of an oxygen atom, a sulfur atom and 
a nitrogen atom as constituents for the heterocyclic 
ring), or a Cj-Cg heterocycloaliphatic group (said 
5 heterocycloaliphatic group may contain at most 3 hetero 
atoms selected from the group consisting of an oxygen 
atom, a sulfur atom and a nitrogen atom as constituents 
for the heterocyclic ring) (each of said C^-C^q 
cycloalkyl, C3-C7 cycloalkenyl , C^-C^^ aromatic, C^-C^^ 
10 heterocyclic aromatic and C^-Cg heterocycloaliphatic 

groups may have at most 5 substituents selected from the 
group consisting of a hydrogen atom, a Cj-C, alkyl group, 
a C3-C7 cycloalkyl group, a C3-C7 cycloalkenyl group 
(said alkyl, cycloalkyl and cycloalkenyl groups may be 
15 substitJted with a hydroxyl group), a hydroxyl group, a 
Cj-C, alkoxy group, a Cj-C, alkylthio group, a halogen 
atom, a t r a f luoromethyl group, a nitro group, an amino 
group, a methylamino group, a dimethylamino group, an 
acetamide group, a methanesulf onylamide group, a carboxyl 
20 group, a C^-Cj alkoxycarbony 1 group, a nitrile group, a 
carbamoyl group, a sulfamoyl group, a phenoxy group, a 
benzyloxy group, a tri-Cj-C^-alkylsilyloxy group, a 
phenyl, naphthyi, furanyl, thienyl, imidazolyl, pyridyl 
or benzyl group (each of said phenyl, naphthyi, furanyl, 
25 thienyl, imidazolyl, pyridyl and benzyl groups may be 

substituted with at most 5 substituents selected from the 
group consisting of a Cj-C, alkyl group, a C3-C7 
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cycxo...,. , ^^^^^^ ^ 

tetra.oIW ,roup, a 5-tetrazolya group, a 

methyl group), . 

V is O, S, SO, SO, or Nr8 /o8 • 

C -c ... . ^ hydrogen aton, or a 

^1 ^3 alkyl group), 

W is a divalent r -r 

«-«.enc Cj Cg saturated or C -r „„^,i. 

10 hydrocarbon group which .av ^ ' ""saturated 

, , ^ substituted With at n,ost 3 

of hydroxyl, oxo and c -c 

^1 C7 alkyl groups, and 

eacn of k and ^ is 0 or l), 

-V-W-Z (V, w and 2 are a<; ^ 

are as defined above), or 

IS w.= „ K " ^"^ ^ « -defined above, and two 

15 W s „,ay be the sane or different,, or 

-nay be a hydrogen atom when Y i, t,^ ^ ^ 

' bonded to the 4-, 
6- cr 7-position Of an indole ring- 

each Of and «3 , ^ _ ^_ ^ 

6- or 7-position of an .ndole ring, and is ' ' 

' ""^eP'ndently a hydrogen atom, a c,-c alkvl » 

- W >-7 alkyl group, a c,- 

C, cycloalkyl group (said c -c =1„ , 

aia c, c, alkyl and Cj-c, cycloalkyl 
groups nay be substituted with . h 

hydroxyl group), a C,-c, 

a"oxy group, a ben.ylo.y group, a Phenyl group, a 
naphthyl group, a ben.yl group, a pyridyl group, a 

pyr..idi„yl group, a pyrida.i„yl group, a furanyl group. 

-.enyl group, a pyrrolyl group, a pyra.olyl group, an 

>"-a.olyl group, a pyranyl group, a guinolyl group a 
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benzoxarolyl group, a benzothiazolyl group or a 
benzimidazolyl group (each of said phenyl, naphthyl, 
benzyl, pyridyl, pyrimidinyl, pyridazinyl, furanyl, 
thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyranyl/ 
5 guinolyl, benzoxazolyl , benzothiazolyl and benzi.idazolyl 
groups znay be substituted with at .ost 5 members selected 
from the group consisting of a hydroxyl group, a C.-C, 
alkyl group, a C,-C, alkoxy group and a halogen atom,' a 
hydroxyl group or a halogen atom; 
10 is a hydrogen atom or a C,-C, alkyl group, or 

forms a bond together with R^; 

is a hydrogen atom or a carboxymethyl group; and 
is a substituent at the 1-position of an indole 
rxng, and is a hydrogen atom, c,-C, alkyl group, a C3-C, 
cycloalkyl group, a C,-C, alkoxymethyl group, an 
aryloxymethyl group, a C,-C, alkylaminomethyl group, a 
substituted acetamidemethyl group, a substituted 
thiomethyl group, a carboxyl group, a C,-C, acyl group, 

an arylcarbonyl qrouo a r -r 

y group, a Cj-c^ alkoxycarbonyl group, an 

aryloxycarbonyl qrouo a r -r ^11, i 

group, a Cj^-C^ alkylarnxnocarbonyl group, 

an arylaminocarbonyl group, a C,-C, alkoxy group, a C,-C 
alkoxyalkyloxy group, a tr ialkylsilyl group, a 
trialkylarylsilyi group, an alkylsulf onyl group or an 
arylsulfonyl group. 

2. The indole type thiazolidine compound and its salt 
according to Cla.m 1, wherein the compound of the formula 
(I) is represented by the following formula (la): ■ . , , 
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(la) 



15 



20 



25 



" " - a suostituent at the 2-,- 3-, , 
position of an indole ri„, and ■ ' " ' or ,- 

C,„ alkv- „ * "ydrogen atom, a c - 

'-lO aiKy.. group, a C -r , ' ° '"l 

^2 C^o alkenyl group, a c -r 

" ^.-C.„ .l.ylthio ,.oup, a c -c ^""^^-y .roup, 

di-C,-c al.v, '° """oallcylainino group or 

. alkyiamino group (each of said c r 

<^I0 alkenyl, c -c ' " 

, ' " ^'-'^lo alkoxy, c,-c 

. C,o aIky,a..no ,.oups .ay .e substituted with a 

^y-o.yI.rouporac,-c,alky. g...p,_^ 

"Wj, 2 (among groups of 7 a.; H<.*r- ^ 

ui: ^ as defined for the 

formula (J) ^^i,^ r- ^ 

(I), sciad C3-c,„ cycloalkyl grouo o . 

J.rr;.™' 

l^.I.ijheptyl, bacyclof2.2.2)octyl or 
oyo.oai.eny. g.up i. oyoioj:U 

cyclopentadienyl, 2-bicylof> 2 1 Ih . 

jheptenyl or 2.5- 

-cyc.o,3...i,heptadie„yi. aaid c.-c,. aro.atio group i. 

: — — or fiuo^ny., sai^c- 

C» .eterocyciic aromatic group i. f„y,. ,,,,„^^_ " 

y pyrazolyl, oxopy razolyl , imidazolyl. 
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oxoimidazolyl, triazolyl, triazolonyl, tetrazolyl, 
pyranyl, pyridyl, pyridonyl, pyridazinyl, pyr idazinonyl , 
pyrimidinyl, pyrimidinonyl , pyrazinyl, triazinyl, 
tetrazinyl, indolyl, quinolyl, guinolonyl, benzof uranyl , 
5 benzothienyl, isoguxnolyl, isoquinolonyl , benzoxazolyl , 
benzothiazolyl, benzopyrazolyl , benzimidazolyl , 
benzotriazolyl, benzopyranyl, indolizinyl, purinyl, 
phthalazinyl, oxophthalazinyl , naphthyridinyl , 
quinoxalinyl, quinazolinyl , cinnolinyl, benzodioxolyl , 
benzodioxanyl, oxonaphthalenyl , dihydrobenzof uranyl , 
benzothiazinyl, pteridinyl, pyrazolo[ 1 , 5-a Jpyrimidinyl , 
pyrazolo(5,l-c]{l,2,4]tria2inyl, thiaz.olof 3 , 2- 
bjtriazolyl, benzopyrano( 2 , 3-b Jpyridyl , 5H- 
benzopyrano[2,3-b)pyridonyl, xanthenyl, phenoxathiinyl , 
15 carbazolyl, acridinyl, phenazinyl, phenothiazinyl , 
phenoxazinyl, or thianthr enyl , and said C,-C 

1 6 

heterocycloaiiphatic group is piperidyl, pyrrolidinyl , 
imidazolidinyl. pyrazolidi ny 1 , morpholinyl , or 
tetrahydrofuranyl, (each of said C,-C^^ cycloalkyl , C,-C, 
20 cycloalkenyl, C^-Cj, aromatic, C^-C.^ heterocyclic 

aromatic and C,-C^ heterocycloaiiphatic groups may have 
at most 5 substituents selected from the group consisting 
of a hydrogen atom, a C^-C^ alkyl group, a 
cycloalkyl group, a C3-C, cycloalkenyl group (said alkyl, 
25 cycloalkyl and cycloalkenyl groups may be substituted 

with a hydroxyl group), a hydroxyl group, a Cj-C, alkoxy 
group, a C^-C, alkylthio group, a halogen atom, a 
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nethyla^inc ,rcup. a di.ethyla.ino ,.oup. an acetanide 
9roup. a .«ha„esul£onyla„ide ,roup, a carboxyl group, a 
C,-C, al.oxycarbonyl group, a nitril. g„up, a carbamoyl 
5 ,ro„p. a sulta,„cvl group, a pnenoxy group, a ben.yloxy 
group, a tri-c,-c,-al.yisiiyloxy group, a phenyl, 
naphtbyi. furanyl, thienyl, i.ida.olyl . pyri.yi 
group ,eacb of said pHenyl, „aphthyl. furanyl. thienyl. 
-.dazolyl, pyridya and benzyl groups May be substituted 
0 w.th at Most 5 substituents selected fro. the group 
consisting of a c,-c, al.yl group, a c,-c, cycloal.yl 
9roup. a c.-c^ al.oxy group, a C,-C3 al.ylthio group, a 
hydroxyl group, a halogen ato., a nitro group and a 
dlnethylamno group,, a 1-tetrazolyl group, a 3- 
tetrazolyl group, a 5-tetrazclyl group, a 

thiazolidindion-5-yl group and a thiazolidindio„-5-yl 
methyl group), 

V is o, s, SO, SO, or NRfi rpe ic = K J 

2 * w« (R IS a hydrogen atom or a 

C1-C3 alkyl group) , 

W .s a d.valent c.-c, saturated or c,-c, unsaturated 
hydrocarbon group which May be substituted w.th at nost 3 
Of hydroxyl. 0x0 and C,-c, alkyl groups, and 
each of k and f is 0 or 1), 

-V-K-2 ,v, „ and z are as defined above,, or 
-W-v-H-z ,v. „ and z are as defined above, and two 
Ws may be the same or different). 

3. The indole type thiazolidine compound and its salt 
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according to Claim 2. wherein the compound of the formula 
(la) is represented by the formula (lb): 

P 



(lb) 




4. The indole type thiazolidine compound and its salt 
according to Claim 3, wherein the compound of the formula 
10 (lb) is represented by the formula (Ic): 



15 



20 




(Ic) 



wherein is a substituent at the 2-position of an 
indole ring, and is -W-2, -V-2. -w-V-Z, -V-W-z or 
-W-V-W-Z (V IS O, S, SO, SOj or NR^ (rB is a hydrogen 
atom or a C^-Cj alkyl group), W is a divalent C,-Cc 
saturated or Cj-C^ unsaturated hydrocarbon group which 
may be substituted with at most 3 of hydroxf?? oxo and 
C^-C, alkyl groups, when two V/ ' s are present, such W's 
may be the same or different, and Z is 
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«.erein eac. of a„a «^ ,3 i„aepe„ae„eXy . hy<,ro,.„ 
«o„, a c,-c, ..K.a ,.oup. a C3-C, cycXoaa.,a ,.oup, , c, 
C, cycloalKenyl ,roup .said aUyl, cycloalkyi and 
cycloal..„y. ,..,p3 „ay .e substituted wit. a .yd.oxyl 
5 ,roupK « .yd.oxy: ,.oup, a C,-C, al.o.y , , 

al.ylt.i„ ,.oup, a fluo.ine aton, a chlorine ato., a ' 
^ro.ine ato., a ttifluo.o^etnyi ,.oup. a nit.o ,to„p, an 
a-^no ,.oup. a ..t.y:a»ino ,.oup. a di„etHyla™i„o ,toup, 
- aceta„,ide ,.oup. a nethanesuif onylanide group, a 
0 cat.oxyi .roup, a c.-c, al.o.ycarbonyl group, a nitriie 
9roup. a carbamoyl group, a suUa.oyl group, a ph.noxy 
9roup, a benzyioxy group, a tri-c,-c,-aI.ylsilyio,y 
5-up, a Phenyl, .-naphthyl, ^-naphthyl, turanyl, 
thienyl, iAida.olyl. pyridyl or .en.yl group ,eacn o, 
■> sa.d Phenyl, e-naphthyl, ;,-naphtnyl, furanyl, thienyl, 
i^ida.olyl, pyridyl and .en.yl groups „ay .e substituted 
w.th at nost 5 substituents selected fron, the group 
consisting of a c.-c, al.yi g.oup, a C3-C, cycloal.yl 
5-"P. a c,-C3 alKoxy group, a c.-c, alkylthio group, a 
^ydroxyl group, a fluorine ato., a chlorine ato», a 
^ro.ine ato™, a nitro group and a di^ethylanino group,, a 
1-tetra.olyl group, a 3-tetra.olyl group, a 5-tetra.olyl 
9roup, a thiazolidindion-s-yl group or a thia.olidindion- 
5-yl methyl group, and RC ^ ^y^,^^,, ^ ^ _^ 

alKyl group, a C3-C, cycloalKyl group or a hydroxy^ethyl 



group) ; 



' or r3 ^ ^y^,,^,„ ^ ^^.^^ ^^^^^ ^^^^^^ ^ 
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C^-Cg cycloalkyl groupr a phenyl group, a naphthyl group, 
a benzyl group, a pyridyl group or a halogen atom; and 

is a hydrogen atom. 
5. The indole type thiazolidine compound and its salt 
5 according to Claim 3, wherein the compound of the formula 
(lb) is represented by the formula (Id): 




(Id) 



wherein is a substituent at the 2-position of an 
indole ring, and is -W-Z, -V-Z, -W-V-Z, -V-W-Z or 
_W-V-W-Z (V is O, S, SO, SO2 or NR^ (R^ is a hydrogen 
15 atom or a C^-C^ alkyl group), W is a divalent C^-Cg 

saturated or C^-C^ unsaturated hydrocarbon group which 
may be substituted with at most 3 of hydroxyl , oxc and 
Cy'C-f alkyl groups, when two W's are present, such W's 
may be the same or different, and Z is 
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wherein each of and is independently a hydrogen 
atom, a C:,-C, alkyl group, a C3-C, cycloalkyl group, a C3. 
C, cycloalkenyl group (said alkyl, cycloalkyl and 
cycloalkenyl groups may be substituted with a hydroxyl 
5 group), a hydroxyl group, a C,-C, aikoxy group, a C,-C, 
alkylthic group, a fluorine atom, a chlorine atom, a 
bromine atom, a tr if luoromethyl group, a nitro group, an 
amino group, a methylamino group, a dimethylamino group, 
an acetamide group, a methanesulf onylamide group, a 
carboxyl group, a C,-C, alkoxycarbonyl group, a nitrile ' 
group, a carbamoyl group, a sulfamoyl group, a phenoxy 
group, a benzyloxy group, a tr i-C,-C,-alkylsilyloxy 
group, a phenyl, ^-naphthyl, ^-naphthyl, furanyl, 
thienyl, imidazolyl, pyridyl or benzyl group (each of 
said phenyl, a-naphthyl, /?-naphthyl . furanyl, thienyl, 
imidazolyl, pyridyl and benzyl groups may be substituted 
with at most 5 substituents selected from the group 
consistin.g of a C,-c/ alkyl group, a C3-C, cycloalkyl 
group, a C,-C3 aikoxy group, a C,-C^ alkylthio group, a 
hydroxyl group, a fluorine atom, a chlorine atom, a 
bromine arom, a nitro group and a dimethylamino group), a 
l-tetrazolyl group, . 3-tetrazolyl group, a 5-tetrazolyl 
group, a r.hiazol.dindion-5-yl group or a thiazolidindion- 
5-yl methyl group, and is a hydrogen atom, a C,-C^ 
alkyl group, a C3-C, cycloalkyl group or a hydroxymethyl 
group) ; 

R^ or r3 is a hydrogen atom, a Cj-C, alkyl group, a 
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C3-C, cycloalkyl group, a phenyl group, a naphthyl group, 
a benzyl group, a pyridyl group or a halogen atom; and 

is a hydrogen atom. 
6. The indole type thiazolidine compound and its salt 
5 according to Claim 5, wherein Y is CR^R^ (r6 is 3 

hydrogen atom or a methyl group, and R^ is a hydrogen 
atom, or forms a bond together with R< ) ; 

ij; a substituent at the 2-position of an indole 
ring, and is -W-Z, -V-2, -W-V-2, -V-W-Z or -W-V-w-Z (V is 
O, S, SO. SC., or NRB (r8 ^ hydrogen atom or a C.-C^, 
alkyl group), w is a divalent q-C, saturated or C,-C. 
unsaturated hydrocarbon group which may be substituted 
with at most 3 of hydroxyl, 0x0 and C,-C, alkyl groups 
(provided that the first carbon atom bonded to N is not 
15 substituted with a hydroxyl group and the first carbon 

atom bonded to O is not substituted with a hydroxyl group 
or an 0x0 group), when two Ws are present, such W's may 
be the same or different, and Z ir. 



10 



15 
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wherein each R* and ^ 

R is independently a hvdroo« 
a c,-c, alkvi « nyarogen atoi 

1 V,, aj.Kyi group, a C -r « 

P. a L3 C, cycloalkyl qroun ^ ^ 

— 

cVclcXKen.. ^^^^^^^ J - 

S group,. 3 Hyd.cyl ,.o,p. , , 

"uorine atom a ch, ' 
"ifluoromethyl g.oup. a nitro grcp an ■ 

"ethylamino ,.oup ad' ° ^ 

group, a dimethylaroiao qrouo ^„ 
grouD 1 m.*- group, an acetamide 

9 °up. "-"hanesulfonylamide group a a^rH , 
- ^.-c. -o_r.ony. ,.up. a nlr^/^rTUr' ^ 
P-no.y ,.oup. a .„.y.o.y ,.oup, : rr 

-c. ; a T'-'-'' — - -oup 

— :: p;;::t^^^' ------ — 

—need WU. aV„o 7 r ""^^^ ----- 

^ ^^kyl group, a C,-c 

cycloalkya group, a c -c .1. 

- fluorine atom a chi ^ydroxyl group, 
torn, a Chlorine atom, a bromine ato„, 

group and a damethylamino n ^ 

•-"yiamino group), a 

thia.olidindion-5-yi or tetra.olyi group, a 

" *^^^--olidindion-5-vi 

"•ethyl group, and Rc 

a hydrogen atom, a C,-C alkvi 
grouD. s r r- ^ ' aJ-Kyl 

groul; " ' " y. . 



group) ; 
25 R 



bond together with r'; and 

indole 



i« a substituent at t-hc 1 

at the 1-position of an 
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.nd a .ya.ogen aton,. a c.-c, aUya , 
cyclopropyl group, a C,-C, aXkoxy„ethyl ,.oup. a 
be„.yloxy.ethyl group, a carboxyl „oup, a 

methoxycarbonyl group, a C -r 

J 9 oup, a Ci C3 alkoxy group and a 

5 trialkylsilyl group. 

7. The .ndole type thiazolid.ne compound and its salt 
according to claim 6, wherein: 

«' -W-Z, Wherein W is'a divalent c,-c, saturated 
or C,-c, unsaturated hydrocarbon group which .ay be 
> substituted w.tn at .ost . of hydro.yl. 0x0 and C,-c 
alkyl groups. 

8- The indole type thiaznii^i^ 

ype thaazolidine compound and its salt 

according to Claim 7, wherein: 
is -w-z, wherein W is 



15 



•"^ere.n . is fro. 1 to 5. and each of and R. is 
-aependently a hydrogen atom, a methyl group or a 
20 hydroxyl group, or R- and together for. an oxo group 

or adjacent s together for. a double bond, or adjacelt 
« 's and R-s together form a triple bond. 
5. The indole type thia.olidine compound and its salt 
according tc. Claim e, wherein: 
^= -w-2, wherein W is 
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10. The indole type thiazolidine compound and its salt 
according to Claim 6, wherein: 

is -V-z, wherein V is S, SO or SO^. 

11. The indole type thiazolidine compound and its salt 
5 according to Claim 6, wherein: 

as -W-V-2, wherein W is 

iO where.n m is from 1 to 5, and each of R- and R. is 
independently a hydrogen aton,, a methyl group or a 
Hydroxys group, or and together for. an oxo group, 
or adjacent R-s together for. a double bond, or adjacent 
• R-s and R-s together for. a triple bond (provided that 
15 R- and n' on the first carbon atom adjacent to N are not 
hydroxyl groups and also provided that R- and R' on the 
first carbon atom adjacent to O are not hydroxyl groups 
or dc not together form an oxo group), 

V .3 m> ,Re .s a hydrogen atom or a C.-c, aXkyl 
20 group) . 

12. The indole type thiazolidine compound and its salt 
according to Claim 11, wherein: 

Ri as -W-V-2, wherein -W-V- is -C0-Nr8- (r8 ig 3 
hydrogen atom or a C,-C3 alkyl group). 
25 13. The indole type thiazolidine compound and its salt 

according to Claim 1, wherein the compound of the formula 
(I) IS represented by the following formula (le): 
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(le) 



15 



20 



25 



5 Wherein is a substituent at the 3-, 4-, 5., g- or 7- 

position of an indole ring, and is a C,-C alkvi « 

^1 ^10 sikyl group, 

a C,-C,, alkenyl group, a C,-C,, alkynyl group, a C,-C 
alkoxy group, a C,-C,, alkenyloxy group, a C,-C,, 
alkylthio group,, a C,-C,, monoal kylamino group or a di- 
Ci-C,o aJkylamino group (each of said C,-C,^ alkyl, C,-C 
a^^enyl, c,-C,, alkynyl, C,-C,, alkoxy, c,-C,, alkenylLy 
C, alkylthio, Cj-Cio monoal kylamino and di-c -C 

1 10 

alkylamino groups may be substituted with a hydroxyl 
group or a C^-C, alkyl group), or 

-W^-V,-z (among groups of 7. as defined for the 
formula (I), said C,-C,, cycloalkyl group is cyclopropyl, 
cyclobut>l. cyclopentyl, cyclohexyl , cycloheptyl , 
cyclooctyl, cyclononyl , cyclodecyl, bicyclof 2 . 2 . 1 Jheptyl , 
b.cyclo(3.1.1)heptyl, b.cyclo( 2 . 2 . 2 Joctyl , or adamantyl , 
said C3-C, cycloalkenyl group is cyclohexenyl , 
cyclopentadienyl, 2-bicylo( 2 . 2 . 1 Jheptenyl or 2,5- 
bicyclof2.2.1]heptadienyl, said C,-C,, aromatic group is 
phenyl, naphthyl, indenyl, indanyl or fluorenyl, said C,- 
Cjj heterocyclic aromatic group is furyl, thienyl, 
pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl , 
furazanyl, pyrazolyl, oxopyrazolyl , imidazolyl, 
oxoimidazolyi. triazolyl, triazolonyl, tetrazolyl . 



io 



25 
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pyranyl. p,,i,,,, p,,,,,„^,, p.rida.inyl, pyrida.i„o„yX. 
pynmidinyl. pyrimidinonyl, pyra.inyl, tria.inyl 
tetrazinya, indolyl. ,„i„„i„„^,, benzofuranyl 

be„.otM«nyI, iso.uinolyl, iso,ui„olo„yl, benzoxaxolyl ' 
5 benzothiazoiyl. banzopyrazolyl , benziniidazolyl, 

benzo.riazolyl. benzopyranyl, indclizinyl. purinyx, 
Phthalazinyl, oxophthalazinyl , naphthyridinyl, 
quinoxalinyl, quinazolinyl, cinnolinyl, b.nzodioxolyl 
benzodioxanyl. oxonaphtbalenyl , dihydrobenzof uranyl 
LO benzotbiaziny.. p.^.ainyl. Py.azolot 1 . 5-a ,py.i„idi„y., 
Pyrazolc[5.1-c)ll,2.4itriazinyl, thiazolo[ 3, 2- 
bltriazolyl. benzopyranol 2,3-b)pyrldyl, 5H- 
benzopyrano,2.3-b,pyridonyl. xantbenyl. phenoxathiinyl. 
carbazolyl, acridinyl, phenazxnyl, phenothiazinyl , 
5 Phenoxazinyl. or thianthrenyl , and said C^-C. 

heterocyclcaliphatic group is piperidyl, pyrrolidiny: , 
im.dazolidinyl, pyrazolidinyl , morpholinyl, or 
tetrabydrofuranyl. , each of said C,-C,, cycloalkyl, C3-C, 
cycloalKenyi. c,-c,. aronatic, c,-c„ beterocyclic 
aromatic and C,-C, beterocyoloaliphatic ,roups nay have 
at n,ost 5 substituants selected fro. the group consisting 
of a hydrogen atom, a C^-c, alkyl group, a C,-C, 
cycloalRyl group, a c,-c, cycioal.enyl group (said alKyl, 
cycloalkyi and cycloalkenyl groups may be substituted 
With a hydroxy! group,, a hydroxyl group, a C.-C, alkoxy 
group, a c,-c, alkyithio group, a halogen atom, a 
trifluorome.hyl group, a nitro group, an amino group, a 



-• PCT/JP96/00403 -•* 

- 259 - 

methylamino group, a dimethylamino group, an acetamide 
group, a methanesulfonylamide group, a carboxyl group, a 
C,-C3 alxoxycarbonyl group, a n.trile group, a carbamoyl 
group, a sulfamoyl group, a phenoxy group, a benzyloxy 
5 group, a tr i-C,-C,-alkylsilyloxy group, a phenyl, 

naphthyl, furanyl, thienyl, imidazolyl, pyridyl or benzyl 
group (each of said phenyl, naphthyl, furanyl, thienyl, 
imidazolyl, pyridyl and benzyl groups may be substituted 
with at most 5 substituents selected from the group 
consisting of a C-C, alkyl group, a C,-C, cycloalkyl 
group, a C,-C3 alkoxy group, a C,-C, alkylthio group, a 
hydroxyl group, a halogen atom, a nitro group and a 
dimethylamino group), a l-tetrazolyl group, a 3- 
tetrazolyl group, a S-tetrazolyl group, a 

thiazolidindion-5-yl group and a thiazolidindion-5-yl 
methyl group) , 

V is O, £, SO, SO, or nrB (r8 ^ hydrogen atom or a 
C^-Cj alkyl group) , 

W is a divalent C,-C^ saturated or C^-C^ unsaturated 
hydrocarbon group which may be subs-tituted with at most 3 
of hydroxyl, oxo and C,-C, alkyl groups, and 

each of k and £ is 0 or 1), 

-V-W-Z (V, W and Z are as dpfined above), or 
-W-v-W-Z (V, w and Z are as defined above, and two 
W's may be the same or different). 

14. The indole type thiazolidine compound and its salt 
according to Claim 13, wherein the compound of the 



wo 96/26207 



PCT/JP96AKM03 



10 



- 260 - 

formula (le) xs represented by the formula (If): 



(If ) 



15. The .ndole type thiazolidine compound and its salt 
according to Clain, 1., wherein the compound of the 
formula (if) ,s represented by the formula (ig,: 




R 



ll 



I 




R" O 



O 



NH 



15 



20 



Wherein is a substituent at the 5-position of an 
indole ring, and .s -w-z. -v-z, -„-v-2. -v^w-z 
-„-v-„-z ,v .3 0, s, SO, SO, or «R« ,R. i3 a hydrogen 
ato- or a c,--, alKyl ,roup), w is a divalent c.-c^ 
saturated or c,-c, unsaturated hydrocarbon group wLch 
nay be substituted with at .ost 3 of hydroxyl, oxo and 
C,-C, alkyj groups, vhen two Ws are present, such Ws 
■nay be the same or different, and z is 
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wherein each of and is independently a hydrogen 
atom, a C^-C^ alkyl group, a C3-C7 cycloalkyl group, a C3- 
C7 cycloalkenyl group (said alkyl, cycloalkyl and 
cycloalkenyl groups may be substituted with a hydroxyl 
5 group), c\ hydroxyl group, a C^-C^ alkoxy group, a C^-Cy 
alkylthio group, a fluorine atom, a chlorine atom, a 
bromine atom, a t r i f luorome thy 1 group, a nitro group, an 
amino group, a methylamino group, a dimethylamino group, 
an acetamide group, a me thanesul f onylamide group, a 
10 carboxyl group, a CJ-C3 alkoxycarbonyl group, a nitrile 
group, a carbamoyl group, a sulfamoyl group, a phenoxy 
group, a benzyloxy group, a t r i -Cj-C^-alkylsilyloxy 
group, a phenyl, a-naphthyl, /?-naphthyl, furanyl, 
thienyl, imidazclyl, pyridyl or benzyl group (each of 
15 said phenyl, a-naphthyl, /?-naphthyl, furanyl, thienyl, 

imidazolyl, pyridyl and benzyl groups may be substituted 
with at rrost 5 substituents selected from the group 
consisting of a C^-C^ alkyl group, a C3-C7 cycloalkyl 
group, a C^-C^ alkoxy group, a C^-C3 alkylthio group, a 
20 hydroxyl group, a fluorine atom, a chlorine atom, a 

bromine atom, a nitro group and a dimethylamino group), a 
l-tetrazolyl group, a 3-tetrazolyl group, a 5-tetrazolyl 
group, a thiazol idindion-5-yl group or a thiazolidindion- 
5-yl methyl group, and is a hydrogen atom, a C^-C^ 
25 alkyl group, a C3-C7 cycloalkyl group or a hydroxymethyl 
group) ; 

R^ or R^ is a hydrogen atom, a C^-C^ alkyl group, a 
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C,-C, cycloal.yl ,roup. a phenyl ,„up. . naphthyl ,roup 
a ben.y: ,.,,p, , p^,,,,^, ^^^^^ ^ ^^^^^^^ ^^^^ ' 

xs a hydrogen atom. 
16. The indole type thiazolidine compound and its salt 
S according to cla.. 14, wherein the compound of the 
formula ,I£, is represented by the formula ,Ih, • 



10 




(Ih) 



15 



-erein „^ is a suo=tituent at' the S-posotion of an 
-aole r.„9. and is -„-z, -v-z, -„-v-z, -v-w-2 or 
-w-V-w-Z ,v is o, s, so, so, or ««. ,s a hydrogen 
atom or a c.-c, al.yl group,, „ is a divalent c -c 
saturated or c,-c, unsaturated hydrocarbon group wlich 
-y be substituted with at most 3 of hydroxyl, oxo and 
^i-C, al.yl groups, When two Ws are present, such Ws 
may be the same or different, and 2 is 
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wherein each of R* and is independently a hydrogen 
atom, a C^-C^ alkyl group, a cycloalkyl group, a C3- 

C, cycloalkenyl group (said alkyl, cycloalkyl and 
cycloalkenyl groups may be substituted with a hydroxyl 
5 group), a. hydroxyl group, a C^-C, alkoxy group, a C^-C, 
alkylthic group, a fluorine atom, a chlorine atom, a 
bromine atom, a tr if luoromethyl group, a nitro group, an 
amino group, a methylamino group, a dimethylamino group, 
an acetamide group, a methanesul f onylamide group, a 
10 carboxyl group, a C^-C^ alkoxycarbonyl group, a nitrile 
group, a carbamoyl group, a sulfamoyl group, a phenoxy 
group, a benzyloxy group, a tr i-Cj-C^-alkylsilyloxy 
group, a phenyl, ^-naphthyl, ^-naphthyl , furanyl, 
thienyl, imidarolyl, pyridyl or benzyl group (each of 
15 said phenyl, a-naphthyl , /?-naphthyl, furanyl, thienyl, 

imidazolyl, pyridyl and benzyl groups may be substituted 
with at most 5 substituents selected from the group 
consisting of a C.-C, alkyl group, a C3-C7 cycloalkyl 
group, a Cj-Cj alkoxy group, a C^-Cj alkylthio group, a 
hydroxyl group, a fluorine atom, a chlorine atom, a 
bromine atom, a nitro group and a dxmethylamino group), a 
1-tetrazolyl group, a 3-tetrazolyl group, a 5-tetrazolyl 
group, a thiazolidindion-S-yl group or a thiazolidindion- 
5-yl methyl group, and R«= is a hydrogen atom, a Cj-C, 
25 alkyl group, a C3-C7 cycloalkyl group or a hydroxymethyl 
group); 

R2 or r3 is a hydrogen atom, a C^-C^ alkyl group, a 



20 
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C3-C, cycloalkyl group, a phenyl group, a naphthyl group, 
a benzyl group, a pyridyl group or a halogen atom; and 

is a hydrogen atom. 
17. The indole type thiazolidine compound and its salt 
5 according to Claim 16, wherein Y is CR*r' (r6 is a 

hydrogen atom or a methyl group, and R^ is a hydrogen 
atom, or forms a bond together with ) ; 

is a substituent at the 5-position of an indole 
ring, and is -W-Z, -V-2, -W-V-Z, -V-W-2 or -W-V-W-Z (V is 
O, S, SO, SO, or NrB (r8 is a hydrogen atom or a C.-Cj 
alkyl group), w is a divalent C.-C^ saturated or C,-C. 
unsaturated hydrocarbon group which may be substituted 
with at most 3 of hydroxyl, 0x0 and C^-C, alkyl groups 
(provided that the first carbon atom bonded to N is not 
15 substituted with a hydroxyl group and the first carbon 

atom bonded zo O is not substituted with a hydroxyl group 
or an 0x0 group), when two Ws are present, such W's may 
be the same or different, and Z is 
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Wherein each independently a hydrogen ato», 

a C,-C, alkyl group, a C,~C, cycloalkyl group, a C3.C, 
cycloalkenyl group (said alkyl, cycloalkyl and 
cycloalkeny: groups may be substituted with a hydroxyl 
5 group), a hydroxyl group, a C,-C, alkoxy group, a 

fluorine atom, a chlorine. a«-«fn , w 

<-nxorine atom, a bromine atom, a 

trifluoromethyl group, a nitro group, an amino group, a 
methylamino group, a dimethylamino group, an acetamide 
group, a methanesulfonylamide group, a carboxyl group, a 
LO C,-C3 alkoxycarbonyl group, a nitrile group, a carbamoyl 
group, a phenoxy group, a benzyloxy group, a tri-c,-C,- 
alkylsilyl group, a phenyl, .-naphthyl, ^-naphthyl,' 
furanyl, thaenyl, imidazolyl, pyridyl or benzyl group 
(each Of said phenyl, .-naphthyl, ^-naphthyl, furanyl, 
5 thienyl, imidazolyl, pyridyl and benzyl groups may be 

substituted with at most 5 substituents selected from the 
group consisting of, a C.-C, alkyl group, a C,-C, 
cycloalkyl group, a C,-C, alkoxy group, a hydroxyl group, 
a fluorine atom, a chlorine atom, a bromine atom, a nitro 
group and a dimethylamino group), a 5-tetrazolyl group, a 
thiazolidindion-5-yl group or a thiazolidindion-5-yl 
n.ethyl group, and Rc is a hydrogen atom, a C.-C, alkyl 
group, a C3-C, cycloalkyl group or a hydroxymethyl 
group) ; 

is a hydrogen atom or a methyl group, or forms a 
bond together with and 

R" is a substituent at the 1-position of an indole 
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ring, and is a hydrogen atom, a C^-C^ alkyl group, a 
cyclopropyl group, a C^-C^ alkoxymethyl group, a 
benzyloxymethyl group, a carboxyl group, a 
methoxycarbonyl group, a q-C, alkoxy group and a 
5 tr ialkylsilyl group. 

18. The indole type thiazolidine compound and its salt 
according to Claim 17, wherein: 

Rl is -w-z, wherein W is a divalent C,-C, saturated 
or C^-Cg unsaturated hydrocarbon group which may be 
10 substituted with ar most 2 of hydroxyl. oxo and C ,~C, 
alkyl groups. 

19. The indole type thiazolidane compound and its salt 
according to Claim 18. wherein: 
is -W-Z, wherein K is 



15 



wherein m is from 1 to 5, and each of and R^ is 
independently a hydrogen atom, n methyl group or a 
hydroxyl group, or R'^ and R- together form an oxo group, 
or adjacent R*^ • s together form a double bond, or adjacent 
R'^'s and R^'s together form a triple bond. 
20. The indole type thia70iidine compound and its salt 
according to Claim 19, wherein: 
25 is -W-Z, wherein W is 



20 
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21. The indole type thiazolidine compound and its salt 
according to Clairr. 17, wherein: 

is -V-Z, wherein V is S, SO or SO^ . 

22. The indole type thiasolidine compound and its salt 
5 according to Claim 17, wherein: 

is -W-V-Z, wherein W is 




10 wherein m is from I to and eaoh of and R^ is 
independently a hydrogen atom, a methyl group or a 
hydroxyl group, or and R^ together form an oxo group, 
or adjacent R^ * s together form a double bond, or adjacent 
R^ ' s and R® * s together form a triple bond (provided that 

15 R^ and R^ on the first carbon atom adjacent to N are not 
hydroxyl groups anc3 alr.o provided that R^ and R^ on the 
first carbon atorr. aciacent to O are not hydroxyl aroups 
or do not together form an oxo aroup) , and 

V is NR^ (R® IS ci hydrogen atom or a C^-C^ alkyl 

20 group). 

23. The indole type^ thiazolidine compound and its salt 
according to Claim 22, wherein: 

R^ is -W-V-Z, wherein -W-V- i r. -CO-NR®- (R® is a 
hydrogen atom or a C.^-Z^ alkyl group). 
25 24, The indole type thiazolidine compound and its salt 
according to Claim 9, 10, 12, 20, 21 or 22, wherein: 
y is - CK-.- ; and 
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is a hydrogen atom. 

25. The indole type th.azolidine compound and Us salt 
according to c:... 

CHP' .or^sabond together with 

5 R forms a bond together with r'. 

26. A hypoglycemic agent containing the indole type 
thia.olidine compound or its salt according to Claim 1 as 

an active agent. 

27. An aldose reductase .nMbUor containing the indole 
type thiazolidine compound or its salt 

, " ^^^^ according to Claim 

1 as an active agent. 

28. A Pharmaceutical agent for preventing and treating 
d..hetes meiutus and aiahetic complications, which 
contains the indole type thia.olidine compound or its 
salt according to claim 1 as an active agent 
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INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 
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During the intern^nal phase, the claims may also be amended (or further amended) under Article 34 before 
A^ili^tH'SI!! P?'rj"y^.£xaiTOntng Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 
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When? Within 2 months from the date of transmittal of the intemation<ri aeareh report or 1 6 months from the priority 

. date, whichever time lin^t expires later. It should be noted, however, that the amendments will be con^dered 
oihaving been «<»;ved on tir^ they are received by the International Bureau after the expirMion of the 
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Where a demand for intamatfonal prefiminary examination haa been^s filed, see below. 

How? Either by canoelHng one or more entire daims, by adding one or more new claims or by amending the text of 

one or mors of the cl«ms« filed. ^ «n,im«wwoF 

t^!S!jJ!2IlTrl25**^ r^ submitted for each sheet of the daims which, on account off an amencknent or 
amendments, differs from the sheet onginally filed. 

All daims appearing on a replacement sheet must be numbered in Arabic numerate. Where a dami is 
cancelled, no ranumbenng of the other claims is required. In aU cases where daims are renumbered, thev must 
be renumbered consecutively (Administrative Instnictions, Section 205(b)). renumoereo. mey must 

Tha amendmenta must be made in the language toi which the International application la to be published. 

What documenu must/may accompany the amendmento? 
Letter (Section 205(b)): 

The amendments must t>e submitted with a letter. 

The letter wiH not be published with the international application and the amended daims. It should not be 
confused with the -Statement under Article 1 9(1 )• (see below, under 'Statement under Article 19(1)^. 

lUZi^Z T** ''fti!LP"^."'5 ^•^r?"**' ***** ^ Wilcant. However, If the language of the 
£ Sr!S?1? Wtteatlon is English, ttte letter must be In English; H the language of the intanStional a| 
IS French, the letter must be In French. ^ 



application 



Notes to Fonn PCT/ISA/220 (first sheet) (January 1 994) 



NOTES TO FORM PCT/ISA/220 (continued) 



The letter must indicate the differences between the ciaims as filed and the claims as amended. It must, in 
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